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(57) The present invention relates to novel benzot- 
riazoles of the formula I 




R 2 is selected from the group consisting of hydro- 
gen, (C r C 6 )alkyl or other suitable substituents; 
R 3 is selected from the group consisting of hydro- 
gen, (C r C 6 )alkyl or other suitable substituents; 
s is an integer from 0-5; 

to intermediates for their preparation, to pharma- 
ceutical compositions containing them and to their 
medicinal use. The compounds of the present in- 
vention are potent inhibitors of MAP kinases, pref- 
erably p38 kinase. They are useful in the treatment 
of inflammation, osteoarthritis, rheumatoid arthritis, 
cancer, repurfusion or ischemia in stroke or heart 
attack, autoimmune diseases and other disorders. 
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wherein Het is an optionally substituted 5-membered 
heterocycle containing one to two heteroatoms selected 
from nitrogen, sulfur and oxygen wherein at least one of 
said heteroatoms atoms must be nitrogen; 
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Descriptl n 

[0001] The present invention relates to novel benzotriazoles, to intermediates for their preparation, to pharmaceutical 
compositions containing them and to their medicinal use. The compounds of the present invention are potent inhibitors 
5 of MAP kinases, preferably p38 kinase. Th y ar useful in the treatment of inflammation, osteoarthritis, rhematoid 
arthritis, cancer, reperfusion or ischemia in stroke or heart attack, autoimmun diseases and other disorders. 
[0002] Intracellular signal transduction is the means by which cells respond to extracellular stimuli. Regardless of 
the nature of the cell surface receptor (e. g. protein tyrosine kinase or seven-transmembrane G-protein coupled), protein 
kinases and phosphatases along with phopholipases are the essential machinery by which the signal is further trans- 
it mitted within the cell [Marshall, J.C. Cell , 80, 179-278 (1995)]. Protein kinases can be categorized into five classes 
with the two major classes being, tyrosine kinases and serine / threonine kinases depending upon whether the enzyme 
phosphorylates its substrate(s) on specific tyrosine(s) or serine / threonine(s) residues [Hunter, T. Methods in Enzy- 
mology (Protein Kinase Classification) p. 3, Hunter, T; Sefton, B. M.; eds. vol. 200, Academic Press; San Diego, 1 991]. 
[0003] For most biological responses, multiple intracellular kinases are involved and an individual kinase can be 
is involved in more than one signaling pathway. These kinases are often cytosolic and can translocate to the nucleus or 
the ribosomes where they can affect transcriptional and translational events, respectively. The involvement of kinases 
in transcriptional control is presently much better understood than their effect on translation as illustrated by the studies 
on growth factor induced signal transduction Involving MAP/ERK kinase [Marshall, C.J. Cell, 80, 179 (1 995); Herskow- 
itz, I. Cell, 80, 187 (1995); Hunter, T. Cell, 80, 225 (1995); Seger, R, and Krebs, E.G. FASEBJ., 726-735 (1995)]. 
20 [0004] While many signaling pathways are part of normal cell homeostasis, numerous cytokines (e.g. , IL-1 and TNF) 
and certain other mediators of inflammation (e.g., COX-2, and iNOS) are produced only as a response to stress signals 
such as bacterial lipopolysaccharide (LPS). Early evidence suggesting that the signal transduction pathway leading to 
LPS-induced cytokine biosynthesis involved protein kinases came from studies of Weinstein [Weinstein, et al., J. Im- 
munol 151, 3829 (1 993)] but the specific protein kinases involved were not identified. Working from a similar perspective, 
25 Han [Han, et al., Science 265, 808(1994)] identified murine p38 as a kinase which is tyrosine phosphorylated in re- 
sponse to LPS. Additional evidence of the involvement of the p38 kinase in LPS-stimulated signal transduction pathway 
leading to the initiation of proinflammatory cytokine biosynthesis was provided by the discovery of p38 kinase (CSBP 
1 and 2) by Lee [Lee; et al,. Nature , 372, 739(1994)] as the molecular target for a novel class of anti-inflammatory 
agents. Thus t compounds which inhibit p38 will inhibit IL-1 and TNF synthesis in human monocytes. Such results have 
30 been reported by [Lee, et al. , Int. J. Immunopharmac. 1 0(7), 835(1 988)] and [Lee; et al., Annals N.Y. Acad. Sci., 696, 
149(1993)]. 
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[0005] It is now accepted that CSBP/p38 is a one of several kinases involved in a stress-response signal transduction 
pathway which is parallel to and largely independent o! the analogous mitogen-activated protein kinase (MAP) kinase 
cascade (Figure 1 ). Stress signals, including LPS, pro-inflammatory cytokines, oxidants, UV light and osmotic stress, 
activate kinases upstream from CSBP/p38 which in turn phosphorylate CSBP/p3B at threonine 180 and tyrosine 182 
resulting in CSBP/p38 activation. MAPKAP kinase-2 and MAPKAP kinase-3 have been identified as downstream sub- 
strates of CSBP/p38 which in turn phosphorylate heat shock protein Hsp 27. It is now known that M APKAP-2 is essential 
for LPS induced TNFa biosynthesis [Kotlyarov et al. Nature Cell Biol., 1, 94 (1999), see also Cohen, P. Trends Cell 
Biol., 353-361(1997)]. 

[0006] In addition to inhibiting IL-1 andTNF, CSBP/p38 kinase inhibitors also decrease the synthesis of a wide variety 
of pro-inflammatory proteins including, IL-6, IL-8, GM-CSF and COX-2. Inhibitors of CSBP/p38 kinase have also been 
shown to suppress the TNF-induced expression of VCAM-1 on endothelial cells, the TNF-induced phosphorylation 
and activation of cytosolic PLA2 and the IL-1 stimulated synthesis of collagenase and stromelysin. These and additional 
data demonstrate that CSBP/p38 is involved not only cytokine synthesis, but also in cytokine signaling [CSBP/p38 
kinase reviewed in Cohen, P. Trends Cell Biol., 353-361 (1997)]. 

[0007] lnterleukin-1 (IL-1 ) and Tumor Necrosis Factor (TNF) are biological substances produced by a variety of cells, 
such as monocytes or macrophages. IL-1 has been demonstrated to mediate a variety of biological activities thought 
to be important in immunoregulation and other physiological conditions such as inflammation [See, e.g,. Dinarello et 
al., Rev. Infect. Disease, 6, 51 (1984)]. The myriad of known biological activities of IL-1 include the activation of T 
helper cells, induction of fever, stimulation of prostaglandin or collagenase production, neutrophil chemotaxis, induction 
of acute phase proteins and the suppression of plasma iron levels. 

[0008] There are many disease states in which excessive or unregulated IL-1 production is implicated in exacerbating 
and/or causing the disease. These disease states include rheumatoid arthritis, osteoarthritis, endotoxemia and/or toxic 
shock syndrome, other acute or chronic inflammatory disease states such as the inflammatory reaction induced by 
endotoxin or inflammatory bowel disease, tuberculosis, atherosclerosis, muscle degeneration, cachexia, psoriatic ar- 
thritis and Reiter's syndrome; gout, traumatic arthritis, rubella arthritis, and acute synovitis. Recent evidence also links 
IL-1 activity to diabetes and pancreatic 0 cell disfunction, Dinarello, J. Clinical Immunology, 5 (5), 287-297 (1 985). 
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[0009] Excessive or unregulated TNF production has been implicated in mediating or exacerbating a number of 
diseases including rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and other arthritic condi- 
tions; sepis, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, adult respiratory distress 
syndrome, cerebral malaria, chronic pulonary inflammatory diseas , silicosis, pulmonary sarcoisosis, bone resorption 
5 diseases, reperfusion injury, graft vs. host r action, allograft rejections, fever and myalgias due to infection, such as 
Influenza, cachexia secondary to infection or malignancy, cachexia secondary to acquired immune deficiency syndrome 
(AIDS), AIDS, or ARC (AIDS related complex), keloid information, scar tissue formation, Crohn's disease, ulcerative 
colitis, or pyresis. 

[0010] lnterieukin-8 (IL-8) is a chemotactic factor produced by several cell types including mononuclear cells, fibrob- 
io lasts, endothelial ceils, and keratinocytes. Its production from endothelial cells is induced by IL-1 . TNF, or lipopolysach- 
haride (LPS). IL-B stimulates a number of functions in vitro. It has been shown to have chemoattractant properties for 
neutrophils, T-lymphocytes, and basophils. In addition it induces histamine release from basophils from both normal 
and atopic individuals as well lysozomal enzyme release and respiratory burst from neutrophils. IL-8 has also been 
shown to increase the surface expression of Mac-1 (CD11b/CD18) on neutrophils without de novo protein synthesis, 
is this may contribute to increased adhesion of the neutrophils to vascular endothelial cells. Many diseases are charac- 
terized by massive neutrophil infiltration. Conditions associated with an increase in IL-8 production (which is responsible 
for chemotaxis of neutrophils into the inflammatory site) would benefit by compounds which are suppressive of IL-8 
production. 

[001 1] IL-1 and TNF affect a wide variety of cells and tissues and these cytokines as well as other leukocyte derived 
£0 cytokines are important and critical inflammatory mediators of a wide variety of disease states and conditions. The 

inhibition of these cytokines is of benefit in controlling, reducing and alleviating many of these disease states. 

[0012] Inhibition of signal transduction via CSBP/p38, which in addition to IL-1, TNF and IL-8 described above is 

also required for the synthesis and/or action of several additional pro-inflammatory proteins (i.e., IL-6, GM-CSF, COX- 

2, collagenase and stromelysin), is expected to be a highly effective mechanism for regulating the excessive and 
25 destructive activation of the immune system. This expectation is supported by the potent and diverse anti-inflammatory 

activities described for CSBP/p38 kinase inhibitors [Badger, et al., J. Pharm. Exp. Thera. 279 (3); 1453-1461 . (1 996); 

Griswold, et al., Pharmacol. Comm., 7, 323-229 (1996)]. 

[0013] There remains a need for treatment, in this field, for compounds which are cytokine suppressive anti-inflam- 
matory drugs, i.e., compounds which are capable of inhibiting the CSBP/p38/RK kinase. 

30 [0014] CSBP/p38/RK kinase inhibitors are well known to those skilled in the art. International Patent Publication WO 
00/40243, published July 1 3, 2000, refers to pyridine substituted pyridine compounds and states that these compounds 
are p38 inhibitors. Internationa) Patent Publication WO 00/63204, published October 26, 2000, refers to substituted 
azole compounds and states that these compounds are p38 inhibitors. International Patent Publication WO 00/31065, 
published June 2, 2000, refers to certain heterocyclic compounds and states that these compounds are p38 inhibitors. 

35 International Patent Publication WO 00/06563 , published February 1 0, 2000, refers to substituted imidazole compounds 
and states that these compounds are p38 inhibitors. International Patent Publication WO 00/41 698, published July 20, 
2000, refers to certain <o-carboxy aryl substituted diphenyl urea compounds and states that these compounds are p38 
inhibitors. United States Patent 5,716,955 refers to certain substituted imidazole compounds and states that these 
compounds are p38 inhibitors. United States Patent 5,716,972 refers to certain pyridinyl substituted imidazole com- 

40 pounds and states that these compounds are p38 inhibitors. United States Patent 5,71 7,1 00 refers to certain pyridinyl 
substituted imidazole compounds and states that these compounds are p38 inhibitors. United States Patent 5,756,499 
refers to certain substituted imidazole compounds and states that these compounds are p38 inhibitors. United States 
Provisional Applications 60/274791 and 60/274840, both filed March 9, 2001 , refer to benzimidazolone and triazolopy- 
ridine p38 inhibitors, respectively. 

45 

SUMMARY OF THE INVENTION 

[0015] The present invention relates to a compound of the formula 
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wherein 



Het is an optionally substituted 5-membered heteroaryl containing one or two heteroatoms selected from nitrogen, 
20 sulfur and oxygen wherein at least one of said heteroatoms atoms must be nitrogen; 

R 2 is selected from the group consisting of hydrogen, (C r C 6 )alkyl or other suitable substituents; 
R 3 is selected from the group consisting of hydrogen, (C r C 6 )alkyl or other suitable substituents; and 
s is an integer from zero to five; 



25 and pharmaceutical^ acceptable salts and prodrugs thereof. 

[0016] The present invention also relates to the pharmaceutically acceptable acid addition salts of compounds of 
the formula I. The acids which are used to prepare the pharmaceutically acceptable acid addition salts of the afore- 
mentioned base compounds of this invention are those which form non-toxic acid addition salts, i.e., salts containing 
pharmacologically acceptable anions, such as the chloride, bromide, iodide, nitrate, sulfate, bisulfate, phosphate, acid 

30 phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate, maleate, fumarate, gluconate, saccha- 
rate, benzoate, methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate [i.e., 1,1'- 
methylene-bis-(2-hydroxy-3-naphthoate)]salts. 

[0017] The invention also relates to base addition salts of formula I. The chemical bases that may be used as reagents 
to prepare pharmaceutically acceptable base salts of those compounds of formula I that are acidic in nature are those 
35 that form non-toxic base salts with such compounds. Such non-toxic base salts include, but are not limited to those 
derived from such pharmacologically acceptable cations such as alkali metal cations (e.g., potassium and sodium) and 
alkaline earth metal cations (e.g., calcium and magnesium), ammonium or water-soluble amine addition salts such as 
N-methylglucamine-(meglumine), and the lower alkanolammonium and other base salts of pharmaceutically accepta- 
ble organic amines. 

40 [001 8] The compounds of this invention include all stereoisomers (e.g. , cis and trans isomers) and all optical isomers 
of compounds of the formula I (e.g., R and S enantiomers), as well as racemic, diastereomeric and other mixtures of 
such isomers. 

[0019] The compounds, salts and prodrugs of the present invention can exist in several tautomeric forms, including 
the enol and imine form, and the keto and enamine form and geometric isomers and mixtures thereof. All such tauto- 
45 meric forms are included within the scope of the present invention. Tautomers exist as mixtures of a tautomeric set in 
solution. In solid form, usually one tautomer predominates. Even though one tautomer may be described, the present 
invention includes all tautomers of the present compounds. 

[0020] The present invention also includes atrop isomers of the present invention. Atropisomers refer to compounds 
of formula I that can be separated into rotationally restricted isomers. 
so [0021] The compounds of this invention may contain olef in-like double bonds. When such bonds are present, the 
compounds of the invention exist as cis and trans configurations and as mixtures thereof. 

[0022] A "suitable substituent" is intended to mean a chemically and pharmaceutically acceptable functional group 
i.e., a moiety that does not negate the inhibitory activity of the inventive compounds. Such suitable substituents may 
be routinely selected by those skilled in the art. Illustrative examples of suitable substituents include, but are not limited 
ss to halo groups, perfluoroalkyl groups, perfluoroaikoxy groups, alkyl groups, alkenyl groups, altcynyl groups, hydroxy 
groups, oxo groups, mercapto groups, alkylthio groups, aikoxy groups, aryl or heteroaryl groups, aryloxy or heteroary- 
loxy groups, aralkyl or heteroaralkyl groups, aralkoxy or heteroaralkoxy groups, HO-(C=0)- groups, amino groups, 
alkyl- and dialkylamino groups, carbamoyl groups, alkylcarbonyl groups, alkoxycarbonyl groups, alkylaminocarbonyl 
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groups dialkylamino carbonyl groups, arylcarbonyl groups, aryloxycarbonyl groups, alkylsulfonyl groups, arylsulfonyl 
groups and the like. Those skilled in the art will appreciate that many substituents can be substituted by additional 
substituents. 

[0023] More specifically, the present invention also relates to a compound of th formula 




(R 3 ), 

wherein 

Het is an optionally substituted 5-membered heteroaryl which taken together with (R 3 -) s phenyl is selected from 
the group consisting of 
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R 2 is selected from the group consisting of hydrogen, (C r C 6 )alkyl, (C 3 -C 10 )cycloalkyl, phenyl, (C r C 10 )heteroaryl 
and (C r C 10 )heterocycHc; wherein each of the aforesaid (C 1 -C 6 )aikyl, (C 3 -C 10 )cycloalkyl, phenyl, (C^-C^heter- 
oaryl and (C^C^Jheterocyclic substituents may optionally be independently substituted by one to four moieties 
independently selected from the group consisting of halo, (C r C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo 
(C r C 6 )alkyl, phenyl, (C 3 -C 10 )cycloalkyl, (C^C^Jheteroaryl, (C r C 10 )heterocyc!ic, formyl, -CN, (C r C 6 ) 
alkyl-(C=0)-, phenyl-(C=0)-, HO-(C=0)-, (C r C 6 )alkyi-0-(C=:0)-, (C^eJalkyl-NH-fC-O)-, [(C r C 6 ) 
alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, phenyl-[((C r C 6 )alkyl)-Nl-(C=0)-. -N0 2 , amino, (q-CgJalkylamino, [(O r C s ) 
alkyl] 2 -amino, (C r C 6 )alkyl-(C=0)-NH-, (C 1 O 6 )alkyl-(C=0H((C 1 -C 6 )alkyl)-N]- t phenyl-(C=0)-NH-, phenyl-(C=0) 
-K(C r C 6 )alkyl)-N]-, H 2 N-(C=0)-NH-, (C r C 6 )alkyl-HN-(C=0)-NH- t [(C r C 6 )alkyl-] 2 N-(C=0)-NH-, (C r C 6 ) 
alkyl-HN-(C=0)-[((C r C 6 )alkyl)-N]- 5 [(C^CeJalkyl-^N^C^OJ-tM^-CeJaikyO-N]-, phenyl-HN-(C=0)-NH-, (phe- 
nyl-) 2 N-(C=0)-NH-, phenyl-HN-(C=0)-[((C 1 -C 6 )alkyi)-N]- l (phenyl-^N^OHtJC^^alkyO-N]-, (C r C 6 )alkyl- 
0-(C=0)-NH-, (C 1 -C 6 )alkyl-0-(C=O)-[((C r C 6 )alkyl)-N]^ l phenyl-0-(C=0)-NH- t phenyl-0-(C=0)-[((C r C 6 )allcyl) 
-N]-, (C r C 6 )alkyl-S0 2 NH-, phenyl-S0 2 NH-, (C r C 6 )alkyl-S0 2 -, phenyl-S0 2 -, hydroxy, (C r C 6 )alkoxy : perhalo 
(C r C 6 )alkoxy, phenoxy, (C r C 6 )alkyl-(C=0)-0-, phenyl-{C=0)-0-, H 2 N-(C=0)-0-, (C 1 -C 6 )alkyl-HN-(C=0)-0-, 
[(C r C 6 )alkyl-] 2 N-(C=0)-0-, phenyl-HN-(C=0)-0-, and (phenyl-) 2 N-(C=0)-O-; wherein two adjacent R 2 substitu- 
ents on said (C 3 -C t0 )cycloalkyl J phenyl, (Cf-C^heteroaryl or (C 1 -C 10 )heterocyclic may be taken together with 
the carbon or heteroatom to which they are attached to form a five to six membered carbocyclic or heterocyclic 
ring; wherein each of said moieties containing a phenyl alternative may optionally be substituted by one or two 
radicals independently selected from the group consisting of (Ci-Cgjalkyl, halo, <C r C 6 )alkoxy : (C r C 6 )alkyl and 
perhalo(C j -C 6 )alkoxy ; 

each R 3 Is independently selected from the group consisting of halo, (C-j-CgJalky), (C 2 -C 6 )alkenyl, (C 2 -C 6 )a)kynyl, 
perhalo(C r C 6 )alkyl, phenyl, (C 1 -C 10 )heteroaryl, (C r C 10 )heterocyclic, (C 3 -C 10 )cycloatkyl, hydroxy, (C r C 6 )alkoxy, 
perhalo(C r C 6 )alkoxy f phenoxy, (C r C 10 )heteroaryl-O-, (C r C 10 )heterocyclic-Ch (C 3 -C 10 )cycloalkyl-O-, (C r C 8 ) 
alkyl-S, (C r C 6 )alkyl-S0 2 -, (^-CeJalkyl-NH-SOg-, -N0 2 , amino, (C r C 6 )alkylamino, [(C r C 6 )alkyl] 2 -amino, (C r C 6 ) 
alkyl-S0 2 -NH-, (C r C 6 )alkyl-(C=0)-NH-, (CrCsJalkyi^C^OJ-KtCrCgJalkyO-N]-, phenyl-(C=0)-NH- : phenyl-(C=0) 
-[((C r C 6 )alkyl)-N]- f -CN, (C r C 6 )alkyl-(C=0)- f phenyl-(C=0)-, (C r C 10 )heteroaryl-(C=Oh (C r C to )heterocy- 
clte-(C=0)-, (C 3 -C 10 )cycloalkyl-(C=O)-, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)- t H 2 N(C=0)-, (C 1 -C 6 )alkyl-NH-(C=0)-, 
[(C 1 -C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, phenyHUCj-C^alkyO-NHC^O)-, (C r C 10 )heteroaryl-NH-(C=O)-, 
(C^C^Jheterocyclic-NH^C^)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)- and (C^eJalkyl-^OJ-O-; wherein two adjacent 
R 3 substituents may optionally be taken together to form a three to six membered carbocyclic or heterocyclic ring; 
s is an integer from zero to five; 

R 4 and R 8 are each independently selected from the group consisting of hydrogen, halo and R^B-fCH^-; 
n is an integer from zero to six; 

each B is independently a bond, -(CHR 10 )-, -0-, -S-, -(S0 2 )- t -(C=0)-, -0(C=0)-, -(C=0)-0- : -(C=0)-NR 10 -, 
-(R10-N)-, -(R™-N)-S0 2 -, -(R1°-N)-(C=0K -S0 2 -(NR 1 °h -(RiO-N)-(C==OMNRi 1 h -(O)-(C=O)-(NRi 0 )- or-(R™-N) 
-(C=0)-0-; s 
R 5 and R 7 are each independently selected from the group consisting of hydrogen, R 14 -(CR 15 H) p - : phenyl, (C r C 10 ) 
heteroaryl, (C r C 10 ) heterocyclic, (C 3 -C 10 )cycloalkyl, (C r C 6 )alkyl-(S0 2 )-, phenyl-(S0 2 )-, H 2 N-(S0 2 )-, (C r C 6 ) 
alkyl-NH-(S0 2 )-, [(C r C 6 )alkyl-] 2 N-(S0 2 h phenyl-NH-{S0 2 )-, (phenyl-) 2 N-(S0 2 )-, R 1 6-(C r C 6 )alky}-(C=0)-, phe- 
nyl-(C=0)-, (C r C 10 )heteroaryl-(C=0)- ( (C r C 10 )heterocyclic-(C=O)-, (C 3 -C 10 )cycloalkyl-(C=O)-, (^-CeJalkyf- 
0-(C=0)-, (C r C 10 )heterocyclic-0-(C=0)-, (C 3 -C 10 )c^cloalkyl-O-(C=O)-, H 2 N-(C=0)-, (Chalky l-NH-(C=0)-, 
phenyl-NH-(C=0)-, (C r C 10 )heteroaryl-NH-(C=O)-, (C r C 10 )heterocyclic-NH-(C=O)-, (C 3 -C 10 )cycloalkyl- 
NH-(C=0)-, [(C r C 6 )alkyl-] 2 N-(C=0)-, (phenyl-) 2 N-(C=0)-, phenyK((C 1 -C 6 )alkyl)-N]-(C=0)-, (C r C 10 )heteroar- 
yl-(((C r C 6 )alkyl)-N)-(C=0)-, (C 1 -C 10 )heterocyclic-[((C 1 -C 6 )alkyl)-N]-(C=O)-, and (C 3 -C 10 )cycloalkyl-[((C r C e ) 
alkyl)-N]-(C=0)- ; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl orcycloalkyl R 5 and R 7 alternatives 
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f/r .c.telkvlU>-N-(C=0)-, phenyl-WCa-CeJaikyi) nj ^ '/ • » ' (c.-CeJaltyH^O)-©-, (C3-C10) 
fc C Saikylo-. phenoxy, (C.-C^heterocycl.c-O-, t C i^f^ er0 ( c%,j5eteroaryl-(C=0)-0-, -N0 2 , ami- 

ST£c famine, HC,<J*^ ITohK' S^Se^l (C=0)-NH, (C^alkyl-^O) 
NH- phenyKC=0)-NH-, (Ct-C.oihetemcyc Jc-(C=0)-NH ■ ^ i^o) * lo)C ycloalkyl-S0 2 NH, phe- 
nic C lalkyl -Nh phcnyl-(C=0)-[(C 1 -C 6 )alkyl-Nl- ^f^'^*. ^ 3 '° „ of said pheny , and het- 

/r c ^eterocyclicantKCa-C^icycloalkyl.whereineacnoTineB four moieties in depend- 

£em^^ 

entlyseLted(romthegroupcons.st.ngofhalo, 0,^)3'^.^ e' (Cl -C 6 )alkoxy. pernio C r C 6 

phenyl. (C^heteroaryl. (C.-C^a.kyJ-S- (C^ 

alkoxy, phenoxy, (C 1 -C 10 )heteroaryl-O-, < c i^rT2Etonh» [(C.-Ccialkylla-amino, (Ci-C 6 )alkyl-S02-NH 
?i (C 1 -C 6 )a. k y.-NH-S0 2 , -NO ^^^gS^^Sw^. phenyl-^OHUCrCeialkyl 

carbocyclic ring; 

m is an integer from one to six; 

R io is hydrogen. (C r C 6 )aikyl-S0 2 - or (Chalky!. 

R11 is hydrogen or (Chalky!; „„ nci<s tinn of hvdroqen, amino, (C^C^alkoxy or (C^CeJaixy , 

<c -c Jalkyl-^Oi-tUC^Cs alkyl)-N]-. pheny HC-O) nn , p i _n q . (C=0) . (C c cycloalkyl-(C=0)-, 
S(5£S phenyl(C=Oh (Ci-Cio)^ ( ^=Oh ^f^"^. [(C -CefaikyH^O)-. phe- 
SU, < C ^^ (C.C^hetemcy- 

RH -s H s Led from the group consisting of pheny.-(S=Oh «*g 

r Cl -C 6 )alkyl, (C3-C 10 )cycloalkyl, phenyl, (C,-C„)he emcy ^'J ^ J s [(Cl -C 6 )alkyl-] 2 N-S0 2 -, (phe- 
alkVlo,- phenyl-S0 2 -. H 2 N-SO r , (CVCgJalkyl-NH SO z p "V * ,. {C= 0)-, (C r C 10 )heterocy- 

3£«* formyi, -CN, (W^tof KS^h ^3-C 10 )c y c.oa.kyl-O-(C=O), 

(CrCoJheterocyclic-O- C=0)-, H 2 N-(C-0) R 1 1 6 ' ^ roaiy| . NH .(C=0)-, [(C r C 6 )atkyl] 2 -N^-0) phe- 
nu uh ,c-0V (C.-CmJheterocyclic-NH-^-u) , £1^1°' '/r-ov (C-dnJheterocyclic-WC^aiKyi) 

^£*US°>-. ^"^^rffofC^ perha.o(C 1 -C 6 )a.koxy, 
N C-0) (C3-C 10 )cycloalkyl[((C 1 -C 6 )alkyl)-N]-(C=O)-. hydroxy, " if Ri6. (Cl -C 6 )alkyl-(C=0)-0-, 
'ir S"?cvcloalkyi-0 K phenoxy. (^-C^heterocyclic-O- Cl -C 10 )heteroaryl-(C=0)-0-. 
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cyclXlS0 2 NH-,phenyl-S0 2 ^ 

of the aforesaid phenyl, heterocyclic, heteroaryl or cycloalkyl R 14 alternatives may opuona y k 

S£So^£ (C-^heterocyCic-O^O), (W^'^^ 
heVeroanrl-NH-(C=Oh [(q-^alkyfl^C^h 

lectedfrornthegroupconsistingofhalo.CC,^)^!,^,-^^^^©.^, v 6 j y 

[(C^C^heteroarylk-N-^OHUC, C 6 )alkyl) N] ioJ y . * c )heter0Cyc , icfe - N .( C =O)4((C 1 -C 6 ) 

HN-(C=0)-NH-, (Ci-C^Jheterocyclic^-HN-CCsOHftC! qg W N] [ £ «^ ^ ^ cloalkyl . HN . (C =0) 
alkyO-Nl-.KC^C^Jheterocyclick-N-C^-NH-^C^ r ( C3.C 10 )cycloalkylfe-N.(C=O)-NH-, 
utc r taikvlVNl- r(Cq-C 10 )cyc balkylfe-N-tCsOj-lUCi-t/ejaiicyi) , iv^3 ^10; j j« » 
-[((CrC 6 )aiKyiJ 5nj , iv^ 3 10/ y 7J * >heteroarvl-(C=0)-0- t (d-C^Jheterocychc- C=0)-0- t (C 3 -C 10 ) 

^^H.(C.O).i' (c^'olh^^fc-NH-lcoi-o. a«i (C3-c 10 )c»ao,ikiri«-(C.OH>-. 
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or the pharmaceutical^ acceptable salts thereof. 
[0024] As used herein, the term "alkyl," as well as the alkyl moieties of other groups referred to herein (e.g., alkoxy), 
may be linear or branched (such as methyl, ethyl, n-propyl, /sopropyl, n-butyl, /so-butyl, secondary-butyl, fe/t/ary-butyl); 
optionally substituted by 1 to 3 suitable substituents as defined above such as fluoro, chloro, trifluoromethyl, (C^C S ) 
alkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy or (C r C 6 )alkyl. The phras "each of said alkyl" as used 
herein refers to any of the preceding alkyl moieties within a group such alkoxy, alkenyl or alkylamino. Preferred alkyls 
include (C r C 4 )alkyl, most preferably methyl and ethyl. 

[0025J As used herein, the term "cycloalkyl* refers to a mono or bicyclic carbocyclic ring (e.g. , cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclopentenyl, cyclohexenyl, bicyclo[2.2.1]heptanyl, bicy- 
clo[3.2.1]octanyl and bicyclo[5.2.0]nonanyl, etc.); optionally containing 1 or 2 double bonds and optionally substituted 
by 1 to 3 suitable substituents as defined above such as fluoro, chloro, trifluoromethyl, (C^C^alkoxy, (C 6 -C 10 )aryloxy, 
trifluoromethoxy, difluoromethoxy or (C r C 6 )alkyl. 

[0026] As used herein, the term "halogen" includes fluoro, chloro, bromo or iodo or fluoride, chloride, bromide or 
iodide. 

[0027] As used herein, the term "halo-substituted alkyl" refers to an alkyl radical as described above substituted with 
one or more halogens included, but not limited to, chloromethyl dichloromethyl, fluoromethyl, difluoromethyl, trifluor- 
omethyl, 2,2,2-trichloroethyl, and the like; optionally substituted by 1 to 3 suitable substituents as defined above such 
as fluoro, chloro, trifluoromethyl, (C 1 -C 6 )alkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy or (C^C^alkyl. 
[0028] As used herein, the term "alkenyl" means straight or branched chain unsaturated radicals of 2 to 6 carbon 
atoms, including, but not limited to ethenyl, 1 -propenyl, 2-propenyl (ally!), fco-propenyl, 2-methyl-1 -propenyl, 1 -butenyl, 
2-butenyl, and the like; optionally substituted by 1 to 3 suitable substituents as defined above such as fluoro, chloro, 
trifluoromethyl, (C^C^alkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy or (C r C 6 )alkyl. 
[0029] As used herein, the term "(C 2 -C 6 )alkynyr is used herein to mean straight or branched hydrocarbon chain 
radicals having one triple bond including, but not limited to, ethynyl, propynyl, butynyl, andthe like; optionally substituted 
by 1 to 3 suitable substituents as defined above such as fluoro, chloro, trifluoromethyl, (C r C 6 )alkoxy, (C 6 -C 10 )aryloxy, 
trifluoromethoxy, difluoromethoxy or (C r C e )alkyl. 

[0030] As used herein, the term "carbonyl" or "(C=0) H (as used in phrases such as alkylcarbonyl, alkyl-(C=0)« or 
alkoxycarbonyl) refers to the joinder of the >C=0 moiety to a second moiety such as an alkyl or amino group (i.e. an 
amido group). Alkoxycarbonylamino (i.e. alkoxy(C=0)-NH-) refers to an alkyl carbamate group. The carbonyl group is 
also equivalent^ defined herein as (C=0). Alkylcarbonylamino refers to groups such as acetamide. 
[0031] As used herein, the term ,, phenyK(C r C 6 )alkyl)-N]-(C=0)- 1 " as used herein, refers to a disubstituted amide 
group of the formula 



[0032] As used herein, the term "aryl" means aromatic radicals such as phenyl, naphthyl, tetrahydronaphthyl , indanyl 
and the like; optionally substituted by 1 to 3 suitable substituents as defined above such as fluoro, chloro, trifluoromethyl, 
(C^eJalkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy or (Ct-C 6 )a!kyl. 

[0033] As used herein, the term "heteroaryl" refers to an aromatic heterocyclic group usually with one heteroatom 
selected from O, S and N in the ring. In addition to said heteroatom, the aromatic group may optionally have up to four 
N atoms in the ring. For example, heteroaryl group includes pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, 
imidazolyl, pyrrolyl, oxazolyl (e.g., 1 ,3-oxazofyl, 1,2-oxazolyl), thiazolyl (e.g., 1 ,2-thiazolyt, 1,3-thiazolyl), pyrazolyl, 
tetrazolyl, triazolyl (e.g., 1 ,2,3-triazolyl, 1 ,2,4-triazolyl), oxadiazolyl (e.g., 1 ,2,3-oxadiazolyl), thiadiazolyl (e.g., 1 ,3,4-thi- 
adiazolyl), quinolyl, isoquinolyl, benzothienyl, benzofuryl, indolyl, and the like; optionally substituted by 1 to 3 suitable 
substituents as defined above such as fluoro, chloro, trifluoromethyl, (C r C 6 )alkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, 
difluoromethoxy or (C r C 6 )alkyl. Particularly preferred heteroaryl groups include oxazolyl, imidazolyl, pyridyl, thienyl, 
furyl, thiazolyl and pyrazolyl (these heteroaryls are most preferred of the R* R 5 , R 6 and R 7 heteroaryls). 
[0034] The term "heterocyclic" as used herein refers to a cyclic group containing 1 -9 carbon atoms and 1 to 4 hetero 
atoms selected from N, O, S or NR'. Examples of such rings include azetidinyl, tetrahydrofuranyl, imidazolidinyl, pyr- 
rolidine, piperidinyl, piperazinyl, oxazolidinyl, thiazolidinyl, pyrazoiidinyl, thiomorpholinyi, tetrahydrothiazinyl, tetrahy- 
dro-thiadiazinyl, morpholinyl, oxetanyl, tetrahydrodiazinyl, oxazinyl, oxaithiazinyl, indolinyl, isoindolinyl, quincuclidinyl, 
chromanyl, isochromanyl, benzoxazinyl, and the like. Examples of said monocyclic saturated or partially saturated ring 
systems aretetrahydrofuran-2-yl, tetrahydrofuran-3-yl, imidazolidin-1-yl, imidazolidin-2-yl, imidazolidin-4-yl, pyrrolidin- 
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1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-1-yl, piperidin-2-yl, piperidin-3-yl, piperazin-1 -yl, piperazin-2-yl, piperazin- 
3-yl, 1 s 3-oxazolidin-3-yl,isothia2olidine, 1,3-thia20lidin-3-yl, 1 ,2-pyrazolidin-2-yl, 1,3-pyrazolidin-l-yl, thiomorpholin-yl t 

1.2- tetrahydrothiazin-2-yl, 1 ,3-tetrahydrothiazin-3-yl, tetrahydrothiadiazin-yl, morpholin-yl, 1,2-tetrahydrodiazin-2-yl, 

1.3- tetrahydrodiazin-1-yl, 1 ,4-oxazin-2-yl, 1,2,5«oxathiazin-4-yl and the like; optionally substituted by 1 to 3 suitable 
substituents as defined above such as fluoro, chloro, trifluoromethyl, (C r C 6 )atkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, 
difluoromethoxy or (C^CgJalkyl. Preferred heterocyclics include tetrahydrofuranyl, pyrrolidinyl, piperidinyi, piperaztnyl 
and morpholinyl. 

[0035] Alternative, as used herein refers to a substituent, group or moiety which contains as any component of the 
substituent, group or moiety the designated functionality. Thus the phrase "each of the aforesaid phenyl, heterocyclic, 
heteroaryl or cycloalkyl R 5 and R 7 alternatives" refers to the R 5 and R 7 substitutents containing a phenyl, heterocyclic, 
heteroaryl or cycloalkyl funtionality. In the present example the identified phenyl, heterocyclic, heteroaryl or cycloalkyl 
R 5 ahd R 7 substitutents are R 14 -(CR 15 H) p -, phenyl, (C^-C^heteroaryl, (C r C 10 )heterocyclic, (C 3 -C 10 )cycloalkyl, phe- 
nyl-^)-, phenyl-NH-(S0 2 )-, (phenyl-)2N-(S0 2 h R 16 -(C r C 6 )alkyl-(C=0)-, phenyl-(C=Oh (C r C 10 )heteroar- 
yl-(C=0)-, (C r C 10 )heterocyciic«(C=0)-, (C 3 -C 10 )cycloalkyl-(C=G)-, (C r C 10 )heterocyclic-0-(C=0)-, (C 3 -C 10 )cy- 
cloalkyl-O-^O)-, phenyl-NH-(C=0)-, (C 1 -C 10 )heteroaryl-NH-(C=O)- l (Cj-C^heterocyclic-NH-^O)-, (C 3 -C 10 )cy- 
cloalkyl-NH-{C=0)-, (phenyl-) 2 N-(C=0)- ( phenyl-[((C r C 6 )alkyl)-N]-(C=0)-, (C^C^Jheteroaryl-KtC^CsJalkyO-NJ 
-(C=0)-, (C^C^Jheterocyclic-KtC^CeJalkyO-NJ-^O)-, and (C 3 -C 10 )cycloalkyl-[((C r Ce)alkyl)-N]-(C=0)-. 
[0036] Embodiment as used herein refers to specific groupings of compounds or uses into discrete subgenera. Such 
subgenera may be cognizable according to one particular substituent such as a specific R 2 group. Other subgenera 
are cognizable according to combinations of various substituents, such as all compounds wherein R 2 is methyl and 
R 4 is a group of the formula R 9 -B-(CH 2 ) n - and n is zero. The phrase "in combination with each of the aforementioned 
embodiments" refers to combinations of the identified embodiment with each embodiment previously identified in the 
specification. Thus an embodiment of compounds wherein R 2 is methyl "in combination with each of the aforementioned 
embodiments" refers to additional embodiments comprising combinations of the R 2 methyl embodiment with each 
embodiment previously identified in the specification. 

[0037] A preferred embodiment of the present invention is that group of compounds of formula I wherein R 2 is (C r C 6 ) 
alkyl, more preferably (C r C 5 )alkyl, more preferably (C r C 4 )aikyl, more preferably methyl, ethyl, or isopropyl. 
[0038] Another embodiment of the present invention is that group of compounds of formula I , wherein R 2 is optionally 
substituted (C 3 -C 6 )cycloalkyl, more preferably optionally substituted cyclobutyl or cyclopentyl; more preferably option- 
ally substituted by 1 to 3 substituents selected from the group consiting of fluoro, chloro, trifluoromethyl, hydroxy, 
(CrCeJalkoxy, amino, trifluoromethoxy, and (C r C 6 )alkyl. 

[0039] Another embodiment of the present invention is that group of compounds of formula I wherein R 2 is optionally 
substituted phenyl; more preferably optionally substituted by 1 to 3 substituents selected from the group consiting of 
fluoro, chloro, trifluoromethyl, hydroxy, (C^-C^alkoxy, amino, trifluoromethoxy, and (C r C 6 )alkyl. 
[0040] Another embodiment of the present invention is that group of compounds of formula I wherein R 2 is optionally 
substituted (C^C^heterocyclic, more preferably optionally substituted tetrahydrofuranyl, more preferably optionally 
substituted by 1 to 2 substituents independenty selected from the group consiting of fluoro, chloro, trifluoromethyl, 
hydroxy, (C^C^alkoxy, amino, trifluoromethoxy, and (C r C 6 )alkyl. 

[0041] Another embodiment of the present invention include that group of compounds of formula I wherein R 2 is 
optionally substituted (C 1 -C 10 )heteroaryl, more preferably optionally substituted thiophenyl and pyridinyl, more prefer- 
ably optionally substituted by 1 to 2 substituents independently selected from the group consiting of fluoro, chloro, 
trifluoromethyl, hydroxy, (C^C^alkoxy, amino, trifluoromethoxy, and (C^-C^alkyl. 

[0042] Another embodiment of the present invention is that group of compounds of formula I, wherein R 2 is hydrogen. 
[0043] An embodiment of the present invention includes compounds of formula I, referred to as the phenyl-pyrolyl- 
benzotriazoles, wherein the compound has the formula 
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[0044] Other embodiments of the present invention include those compounds of formula l(a) in combination with 
each of the aforementioned embodiments of R 2 . 

[0045] An embodiment of the present invention includes compounds of formula I, referred to as the phen yl-imidazoly I- 
benzotriazoles, wherein the compound has the formula 




Other embodiments of the present invention include those compounds of formula l(b) in combination with each of the 
aforementioned embodiments of R 2 . 

[0046] Another embodiment of the present invention includes compounds of formula I, referred to as the phenyl- 
pyrazolyl-benzotriazoles, wherein the compound has the formula 
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Other embodiments of the present invention include those compounds of formula l(c) In combination with each of the 
aforementioned embodiments of R 2 . 
20 [0047] Another embodiment of the present invention includes compounds of formula l t referred to as the phenyl- 
oxazolyl-benzotriazoles, wherein the compound has the formula 



25 



30 




Id 



[0048] Other embodiments of the present invention include those compounds of formula l(d) in combination with 
40 each of the aforementioned embodiments of R 2 : 

[0049] Another embodiment of the present invention includes compounds of formula I, referred to as the phenyl- 
isoxazolyl-benzotriazoles, wherein the compound has the formula 



45 



50 



55 



13 



EP 1 247 810 A1 



w 



15 




le 



Other embodiments of the present invention include those compounds of formula ((e) in combination with each of the 
aforementioned embodiments of R 2 . 
20 [0050] Another embodiment of the present invention, referred to as the phenyl-pyrazolyl-benzotriazoles, are those 
group of compounds of formula I wherein the compound has the formula 



30 




(f) 



40 Other embodiments of the present invention include those compounds of formula I(f) in combination with each of the 
aforementioned embodiments of R 2 . 

[0051] Another embodiment of the present invention, referred to as the phenyl-thiazolyl-benzotriazoles, are those 
group of compounds of formula I wherein the compound has the formula 
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Other embodiments of the present invention include those compounds of formula l(g) in combination with each of the 
aforementioned embodiments of R 2 . 
20 [0052] Another embodiment of the present invention, referred to as the phenyl-isothiazolyl-benzotriazoles, are those 
group of compounds of formula I wherein the compound has the formula 
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30 



35 




Other embodiments of the present invention include those compounds of formula l(h) in combination with each of the 
40 aforementioned embodiments of R 2 . 

[0053] Another preferred embodiment of the present invention is that group of compounds of formula I (and l(a), I 
(c), l(e), l(f) : and 1(h)) wherein R 4 is hydrogen. Other embodiments of the present invention include those compounds 
of formula I (and 1(a), 1(c), 1(e), 1(f), and 1(h)) wherein R 4 is hydrogen in combination with the aforementioned embodi- 
ments of R 2 

45 [0054] Another embodiment of the present invention is that group of compounds of formula I (and 1(a), 1(c), 1(e), 1(f), 
and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n - and n is zero. Other embodiments of the present invention include those com- 
pounds of formula I (and 1(a), 1(c), 1(e), 1(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n - and n is zero in combination with the 
aforementioned embodiments of R 2 . 

[0055] Another embodiment of the present invention is that group of compounds of formula I (and 1(a), 1(c), 1(e), 1(0, 
so and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n - and n is an integer from one to six, more preferably one to five. Other embodiments 
of the present invention include those compounds of formula I (and 1(a), 1(c), 1(e), 1(f), and 1(h)) wherein R 4 is R 9 - 
B-(CH 2 ) n - and n is one to six, preferably one to five, in combination with the aforementioned embodiments of R 2 
[0056] Another preferred embodiment of the present invention is that group of compounds of formula I (and 1(a), I 
(c) ( 1(e), 1(f), and 1(h)) wherein R 4 is R 9 B-(CH 2 ) n -; n is zero: B is a bond and R 9 is R 13 -(R 12 CH) m -. Other embodiments 
55 of the present invention include those compounds of formula I (and l(a) f l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 - 
B-(CH 2 )rf, n is zero and R 9 is R 13 -(R 12 CH) m - in combination with the aforementioned embodiments of R 2 More pre- 
ferred embodiments of the invention of formula I (and l(c), l(e) and 1(f)) are those compounds wherein R 4 is R 9 - 
B-(CH 2 ) n -, n is zero.. R 9 is R 13 -(R 12 CH) m -, m is one to six and R 12 and R 13 are each hydrogen. 
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K^ 0 nt nf thP nresent invention is that group of compounds of formula I (and 1(a), 1(c), 1(e), 1(f). 
[0057] Another embodiment of the present invemion « «™ » h -SCMR 10 -N)- -(R 10 -N)-(C=O)-(NR 11 )- 

wherein R*> is Ri3-(R 12 CH) ro -, m . M to B, h . y a consisting of hydrogen. (C^^alkyl. 

(C^eialkoxy Phenoxy (C^ {CyCe) 

(a), 1(c), 1(e), 1(f). and 1(h)) wherein R* is WHj), , n .s zero B is i« j , consisting of 

and In) «Heron Ff cs RS-B-ICH,),,-. n is zero. B o J a « Kvcioalkvl when* eacn ol Die aforesaid R» 

suKtlMadphanyUC^lhataro^ 
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.r- n i a .M o tc-OY H,N(C=0)- (d-CeJalkyl-NH-^O)-, [(C r C e )all<yl] 2 -N-(C=Oh 
cloalkyl-(C=0)-. HO-(C=0)-. (Ci^^J-^ J. 2 1 ,c O )heteroaryl-NH-(C=0)-. (^-(^heterocyclic. 
phenyl-NH.(C=0)-, P^gJCS^S* (C=K and phenJ-(C=0)-0-. Other embodiments of the 
NH-(C=0)-, (C 3 -C 10 )cyc.oalkyl-NH-(C=O) d C-O) 0 and p V > n R4fe R 9.B-(CH 2 ) n -. 

present inve^ 
oS^ 

[0061] Another embodiment of the present r^^SZ morc preferably one to five, more preferably one 
and .(h)) wherein R* is R 9 -B-(CH 2 ) -; n «J^2^S^«^ptan»l. (C^^heterocydic, 
to three; B is a bond, and R 9 is selected from the group y 9 , (cvc^heteroaryl. (C r C 10 )het- 
(C^oiheteroaryl and (C 3 -C 10 )c y ck,a kyl; ^r£^£Z££ one to four moieties independently se- 
erocyclicand(C 3 -C^^^ 

lected from the group cons.st.ng of halo ■ J» *^ .^oxy, perflate^ -C 6 )alkoxy, phenoxy. 

(C^^iheteroaryUC^.oiheterocychc. ^io ^ 3 '^ c 3^- C 6 )alkyl-S-, (C.-Crfalkyl-SO;,, (C r C 6 ) 
C -C 0 )heteroaryl-O-, (C r C 10 )heterocyc l.c-0- ^'j**^^ 

alkVl-NH-S0 2 -, -N0 2 , amino, (C^alkylam.no. K^^Jh att T^ c JL ruc^alkylVN]-, -CN. (C,-Ce) 

HO-(C=0)MC 1 -C 6 )alkyl-0-(C=0)^H i N(C=WC, C^ c . C O )heterocyclic-NH-(C=0)-, (C 3 -C 10 )cy. 

phenyKUC^alkyl)-^^ 

cloalkyl-NH-(C=0)-, (C, -C 6 )alkyl-(C=0)-0 ; and P^yKC-O ° h °™ r „ te an integer fro m one to 

rmo°;S 

and 1(h)) wherein R* is n - an integer ^ jJ^^J^ 0 /. (R io. NH C=0)-0-; and R 9 is se- 

to three; B is -(C=O)-(R 10 -N)-, -(R 10 -N)-, -S0 2 -(R -N I , MR i nm^ @ ' )ne teroary. and (C 3 -C 10 ) 

lectedfromthegroupconsistingo^ 

cydoalkyl; wherein each of the aforesa.d R 9 phenyl W selected from the group consisting 

substituents may optionally be substituted by one o a S ph eny( (C 1 -C 10 )heteroaryl, (C r C 10 )hetero- 

of halo, (C^alkyl. (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, P e *j^^ ( C i" Clo)het - 
c y cl te , ( C 3 -C 10 )cycloal k y..hydm^(C 1 -C^ ^ ^ (Cl -C 6 ) 

erocyclic-0 % (^^icycloalkyl-O, (C,-C 6 all^S,^ 

a.kylamino. [(0,-0^^0 •^^^^J^^^^ phenyl-(C=0), (C^ter- 
-N], phenyKC=0)-NH-, P^^^^^^ 
oaryl-(C=O)MC r C 10 )heterocycl,c-^ 

(Cl -C 6 )alkyl-NH-(C=0)-, t(Ci-Ce)alkyl] 2 -N-(C=0)^ .phenyl ^ ^ ^ • p ^ =Q (Cl . C6 )alkyKC=0)-0. and phe- 
eroary^H-(C=0)-, (Ci-Cio)heterocyc^NH.(C=0^^ ^ > I J ^ , (and , (a)> |(c)i l(e) , 

nyl-(C=0)-0- Other embodiments of the present invention ~ * h °f more P ferably one to five, more preferably 

[0063] Another embodiment of the present .went »«£ ™ P feferab) one t0 f ive , more preferably one 

Lnd 1(h)) wherein R* is "^f^ s Tto el R "s hydtogen or methyl; each R- is independent* 

to three; B is a bond, and R 9 is R 13 -(R 12 CH) m -, m is i to o i y a consisting of hydrogen, 

« ele^dfromthegroupsconsistingofhydmge^ hydroxy , (Cr c 6 ) 

(C^eJalkyl. ( Cl -C 6 )a.koxy. phenyl, ^^^eriaryS^ (C 3 -C 10 )cycloa.ky.-O, 
alkoxy, perhalo^-C^alkoxy phenoxy W^'i ^c,^". [(C^alkylfe-amino. 
(C^alkyl-S-, (C^alkyl-SO^ (Ci^l-NH-SO, • ^ ^ p he nyl-(C=0)-NH-, phe- 

(C -C 6 )a.kyl-S0 2 -NH, Pi^^f^^^J^m- C, C 6 )alk y i-S0 2 -[((C 1 -C 6 )alkyl)-N]-. phe- 
nyKC=0)-[((C 1 -C 6 )alkyl)-N]- l (fi;**^*?* 1 ^«5>>- (0,-C 0 )heteroaryl-(C=O)-. (q-C^heterocy- 
nyl-SO^-CeJalkyD-N], ^^^SS^Sh?^ \c r C )heterocyciic-NH-(C=0)-. (C 3 -C 10 )cy- 
cL(C=0)-, (C 3 -C 10 )cycloalky^=Oh ^*jfj?2 ^ H,N(C=0)-, (C °C 6 )alkyl-NH-(C=0)-. [(C^alky.],- 
cloalkyl-NH-(C=0)-, HO-(C=0)-, (C^CeJalkyl-O- C-O), H 2 N£ u, • ^ d pheny ,. (C =0)-0-. Other 

N ,C=0)-, phenyl-NH-^O), P^S£ttK£2- S > N l a), .(c). .(e). .(f), and 1(h)) wherein 
embodiments of the present .nvenhon mc,ud V^2ro?eterabhf one to five, more preferab* one to three; B e a 
R* is R 9 -B-(CH 2 ) n -; n is an integer from one to s,x.^ ^^25 ' -* R« is independent* selected from the 
bond, and R 9 is R^H) m , m . 1 Mo .^ ^i jn combjnati0 n with the aforementioned em- 
groups consisting of hydrogen or methyl; and R 13 as descrioeo a 
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[0064] Another embodiment of the present invention is that group of compounds of formula I (and l(a), l(c), l(e), l(f), 
and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, more preferably one to five, more preferably one 
to three; B is -(C=0)-(Rt°-N)-, -(R"-N)- ( -S0 2 -(Ri°-N)-, -(R1<>-NMC=0MNR")- or .(Ri0-N)-(C=O)-O-; and R 9 is 
R i3.( R i2cH) m -; m is 1 to 6; R 10 is hydrogen or methyl; each R 12 is independently selected from the groups consisting 
of hydrogen or methyl; and R 13 is selected from the group consisting of hydrogen, (C r C e )alkyl, (C r C 6 )alkoxy, phenyl, 
(Cj-C^heteroaryl, (C r C 10 )heterocyclic, (C 3 -C 10 )cycloalkyl, hydroxy, (CVCgJalkoxy, perhalo(C r C 6 )alkox yi phenoxy, 
(C r C 10 )heteroaryl-O-, (C r C 10 )heterocyclic-O-, (C 3 -C 10 )cycloalkyl-O-, (q-CeJalkyl-S-, (C r C 6 )alkyl-SO ri (C r C 6 ) 
alkyl-NH-S0 2 -, -N0 2 , amino, (CrCeJalkylamino, [(C r C 6 )alky»] 2 -amino, (C r C 6 )alkyl-S0 2 -NH-, (C r C 6 )alkyl-(C=0) 
-NH- (C r C 6 )alkyl-(C=0)-[{(C r C 6 )a!kyl)-N]-, phenyl-(C=0)-NH-, phenyl-(C=OH((C r C 6 )alkyl)-Nj-, (C r C 6 ) 
alkyl-S0 2 -NH-, phenyl-S0 2 -NH-, (CrCeJalkyl-SOg-WC.-C^alkyO-N]-, phenyl-SO^C^alkyO-Nh -CN, (C r C 6 ) 
alkyl-(C=0)-, phenyl-(C=0)-, (C r C 10 )heteroaryl-(C=O)-, (C r C 10 )heterocycfic-(C=O)-, (C 3 -C 10 )cycloalkyl-(C=O)-, 
(C^oJheteroaryl-NH-^O)-, (C t -C 10 )heterocyclicNH-(C=O)-, (C 3 ^ 10 )cycloalkyl-NH-(C==0)-, H0-(C=0)-, (C r C 6 ) 
alkyl-0-(C=0)-, H 2 N(C=0)-, (C 1 -C 6 )alkyl-NH.(C=0)-, [(CrCeJalkylfe-N-^O)-, phenyl-NH-(C=0)-, P henyH((C r C 6 ) 
alkyl)*NHC=0)-, (C 1 -C 6 )alkyKC=0)-0- and phenyl-(C=0)-0-. Other embodiments of the present invention include 
those compounds of formula I (and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is an integer from one to 
six more preferably one to five, more preferably one to three; B is -(C=OMR™-N)-, -(R1°-N)-, -S0 2 -(RK>-N)-, -(R">-N) 
-(C=OHNR 11 )- or -(R10-N)-(C=0)-0-; and R 9 is RiMR 12 CH) m -; m is 1 to -6; R 10 is hydrogen or methyl; each R 12 is 
independently selected from the groups consisting of hydrogen or methyl; and R 13 is as described above, in combination 
with the aforementioned embodiments of R 2 

[0065] Another embodiment of the present invention is that group of compounds of formula I (and I (c) and 1(f)) wherein 
R7 is selected from the group consisting of hydrogen, phenyl, (q-C^heteroaryl, (C^ ^heterocyclic, (C 3 -C 10 )cy- 
cloalkyl R^-fC^alkyHC^)-, phenyl-(C=0)-, (C r C 10 )heteroaryl-(C=Oh (C 1 -C 10 )heterocyclic-(C=O)-, (C 3 -C 10 ) 
cycloalkyl-(C=0)-, (q-CeJalkyl-O-^O)-, H 2 N-(C=0)-, (C 1 -C 6 )a!kyl-NH-(C=0)-, phenyl-NH~(C=0)-, (C r C 10 )heter- 
oaryl-NH-(C=0)-, (C r C 10 )heterocycIic-NH-(C=O)- and (C 3 -C 10 )cycloalkyl-NH-(C=O)-; wherein each of the aforesaid 
phenyl, heterocyclic, heteroaryl or cycloalkyl R 7 alternatives may optionally be independently substituted by one to 
four moieties independently selected from the group consisting of halo, R 16 -(C r C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )aiky- 
nyl perhalo(C r C 6 )alkyl, (C 3 -C 10 )cycloalkyl, phenyl, benzyl, (C r C 10 )heterocyclic, (C r C 10 )heteroaryl, (C r C 6 ) 
alkyl-S0 2 -, formyl. -CN, (C r C 6 )alkyl-(C=Oh (C 3 -C 10 )cycloa!kyl-(C=0)-, phenyl-(C=0)- l (C r C 10 )heterocyclic-(C=O)-, 
(C 1 -C 10 )heteroaryl-(C=O)-, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, (C 3 -C 10 )cycloalkyl-O-(C=O)-, (q-C^heterocyclic- 
0-(C=0)-, (C 1 -C 10 )heteroaryl-O-(C=O)-, (C r C 6 )alkyl-NH-(C=0)-, (Ca-C^cycloalkyl-NH-^Oh phenyl-NH-(C=0)-, 
(C 1 -C 10 )heterocyciic.NH.(C=O)- > (C 1 -C 10 )heteroaryl-NH-(C=0)., t(C 1 -C 6 )alkyl} 2 -N-(C=0)-, phenyl-[((C r C 6 )alkyI)-N] 
-(C=0)-, hydroxy, (C r C 6 )alkoxy, perhalo(C r C 6 )alkoxy, (C 3 -C 10 )cycloalkyl-0- t phenoxy, (C 1 -C 10 )heterocyclic-O-, 
(C^heteroaryl-O-, (C r C 6 )alkyl-(C=0)-0-, (C 3 -C 10 )cycloalkyl-(C=0)-0-, phenyl-(C=0)-0-, (C r C 10 )heterocy- 
clic-(C=0)-0-, (C r C 10 )heteroaryl-(C=O)-O-, -N0 2 , amino, (q-C^alkylamino, [(C r C 6 )alkylJ 2 -amino, formamidyl, 
(C r C 6 )alkyN(C=0)-NH-, (C 3 -C 10 )cycloalkyl-(C=O)-NH- ! phenyl-(C=0)-NH-, (C r C 10 )heterocyclic-(C=O)-NH-, 
(C r C 10 )heteroaryl-(C=O)-NH«, (C r C 6 )alkyl-(C=OH((C r C 6 )alkyl)-N]-, phenyl-(C=0)^[((C r C 6 )alkyl)-N)-, (C r C 6 ) 
alkyl-S0 2 NH-, (C 3 -C 10 )cycloalkyl-SO 2 NH-, phenyl-S0 2 NH-, (C r C 10 )heterocyclk>S0 2 NH- and (CVC^heteroar- 
yl-S0 2 NH-; wherein each of said phenyl and heteroaryl moieties may optionally be substituted by one or two radicals 
independently selected from the group consisting of halo, (C 1 -C 6 )alkyl, (C r C 6 )alkoxy, amino, (C r C 6 )alkylamino and 
[(C r C 6 )alkyl] 2 -amino. Other embodiments of the present invention include those compounds of formula I (and l(c) and 
1(f)) wherein R 7 is as defined above, in combination with each of the aforementioned 1(c) and 1(f) R 4 embodiments and 
with each of the aforementioned R 2 embodiments. 

[0066] Another embodiment of the present invention is that group of compounds of formula I (and 1(c) and 1(f)) wherein 
R7 is selected from the group consisting of R 16 -(C r C 6 )alkyl-(C=0)-, phenyl-(C=0)- t (C r C 10 )heteroaryl-(C=O)- f 
(C r C 10 )heterocyclic-(C=O)-, (C 3 -C 10 )cycloalkyl-(C=O)-, (C r C 6 )alkyl-0-(C=0)-, H 2 N-(C=Oh (C r C 6 ) 
alkyl-NH-(C=0)-, phenyl-NH-(C=0)-, (C r C 10 )heteroaryl-NH-(C==O)-, (C r C 10 )heterocyclic-NH-(C=0)- and (C 3 -C 10 )cy- 
cloalkyl-NH-(C=0)-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl or cycloalkyl R 7 alternatives may 
optionally be independently substituted by one to four moieties independently selected from the group consisting of 
halo R^CVCeJalkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(C 1 -C 6 )alkyl, (C 3 -C 10 )cycloalkyl : phenyl, benzyl, 
(^-^heterocyclic, (C r C 10 )heteroaryl, (C r C 6 )alkyl-S0 2 -, formyl, -CN, (C r C6)alkyl-(C=0)-, (C 3 -C 10 )cy- 
cloalkyl-(C=0)-. phenyN(C=0)-, (C r C 10 )heterocyc)ic-(C=O)-, (C 1 -C l0 )heteroaryl-(C=O)-, H0-(C=0)-, (C r C 6 )alkyl- 
0-(C=0)-, (C 3 -C 10 )cycloalkyl-O-(C=O)^, (C r C 10 )heterocydic-O-(C=Oh (C 1 -C 10 )heteroaryl-O-(C=O)-, (C r C 6 ) 
alkyl-NH-(C=0)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, phenyl-NH-(C=0)-, (C r C 10 )heterocycIic-NH-(C=O)- : (C r C 10 )heter- 
oaryl-NH-(C=0)-, [(C r C 6 )alkyl] 2 -N-(C=0)-, phenyK((C r C 6 )alkyl)-N]-(C=0)-, hydroxy, (C^gjalkoxy, perhalo(C r C 6 ) 
alkoxy, (C 3 -C 10 )cycloalkyl-O-, phenoxy, (C r C 10 )heterocyclic-O-, (C^^Jheteroaryl-O-, (C 1 -C 6 )alkyl-(C=0)-0-, 
(C 3 -C 10 )cycloalkyl-(C=O)-O-, phenyl-(C=0)-0-, (C r C 10 )neterocyclic-(C=0)-0-, (CrC^heteroaryHC^O)-©-, -N0 2 , 
amino, (C 1 -C 6 )alkylamino, [(C r C 6 )alkyl)2-amino, formamidyl, (C^alkyHC^-NH-, (C 3 -C 10 )cycloalky|.(C=O)-NH-, 
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phenyl-(C=0)-NH-, (C r C 10 )heterocyclic-(C=O)-NH-, (C r C 10 )heteroaryl-(C=O)-NH-, (C r C 6 )alkyl-(C=OH((C r C 6 ) 
alkyl)-N]-, phenyl-(C=OH((C r C 6 )alkyl)-N]-, (C r C 6 )alkyUS0 2 NH-. (C 3 -C 10 )cycloalkyl-S0 2 NH-, phenyl-S0 2 NH-, 
(C r C 10 )heterocyclic-SO 2 NH- and (C^C^heteroaryl-SO^H-; wherein each of said phenyl and heteroaryl moiety al- 
ternatives may optionally be substituted by one or two radicals independently selected from the group consisting of 
halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, amino, (C r C 6 )alkylamino and [(C^C^alkylfe-amino. Other embodiments of the 
present invention include those compounds of formula I (and l(c) and 1(f)) wherein R 7 is as defined above, in combination 
with each of the aforementioned 1(c) and 1(f) R 4 embodiments and with each of the aforementioned R 2 embodiments. 
[00671 Another preferred embodiment of the present invention is that group of compounds of formula I (and 1(c) and 
1(f)) wherein R 7 is selected from the group consisting of hydrogen, and optionally substituted phenyl, (C r C 10 ) heteroaryl, 
(C r C 10 )heterocyclic and (C 3 -C 10 )cycloalkyl. Other embodiments of the present invention include those compounds 
of formula I (and l(c) and 1(f)) wherein R 7 is as defined above, in combination with each of the aforementioned 1(c) and 
1(f) R 4 embodiments and with each of the aforementioned R 2 embodiments. A more preferred embodiment of the 
present invention is that group of compounds of formula 1(c) wherein R 7 is hydrogen. 

[0068J Another embodiment of the present invention is thatgroupof compounds of formula I (and 1(c) and 1(f)) wherein 
R 7 is R 14 -(CR 15 H) p -; p is one to six, preferably one to four; and R 14 is selected from the group consisting of hydrogen, 
halo, (C 2 -C 6 )alkenyl. (C 2 -C 6 )alkynyl, perhalo(C r C 6 )alkyl, (C 3 -C 10 )cycloalkyl, phenyl, (C ^^heterocyclic, (C r C 10 ) 
heteroaryl, formyl, -CN, (C r C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (C r C 10 )heteroaryl.(C=O)-, (C r C 10 )heterocyclic-(C=O)-, 
(C 3 -C 10 )cycloalkyHC=O)-, HO-(C=0)-, R 1 MCi^sW-0-(C=0)-, (C 3 -C 10 )cycloalkyl-O-(C=O)-, (C r C 10 )heterocy- 
clic-0-(C=0)-, (C 1 -C 10 )heteroaryl-0-(C=0)- l H 2 N-(C=0)-, R 16 -(C 1 -C 6 )alkyl-NH-(C=0)- ) (C 3 -C 10 )cy- 
cloalkyl-NH-(C=Oh phenyl-NH-(C=Oh (Ct^heterocyclic-NH-^O)-, (C^oJheteroaryl-NhHC^O)-, [(C^Cg) 
alkyl] 2 -N-(C=0)-, phenyl-[((C 1 -C 6 )alkyl)-N]-(C=0)- 1 (C r C 10 )heteroaryl-[((C 1 -C 6 )alkyl)-NKC=O)-, (C, -C 10 )heterocy- 
clic-KtC^eJalkyO-NJ^C^O), (C 3 -C 10 )cycloalkyl-[((C 1 -C 6 )alkyl)-N]-(C=O)- f hydroxy, Ri6-(C r C 6 )alkoxy ; perhalo 
(C r C 6 )alkoxy, (C 3 -C 10 )cycloalkyl-O-, phenoxy, (C 1 -C 10 )heterocyclic-0-, (C^C^Jheteroaryl-O-, R 16 -(C r C6) 
alkyl-(C=0)-0-, (C 3 -C 10 )cycloalkyl-(C=0)-0- ( phenyl-(C=0)-0-, (C^^Jheterocyclic-^OJ-O-, (C r C 10 )heteroar- 
yl-(C=0)-0-, amino, R 16 -(C r C 6 )alkylamino, [(C r C 6 )alkyl] r amino,formamidyl, R i6 -(C r C 6 )alkyl-(C=0)-NH- ! (C 3 -C 10 ) 
cycloalkyl-(C=0)-NH-, phenyl-(C=0)-NH-, (C^C^heterocyclic-^OVNH-, (C r C 10 )heteroaryl-(C=O)-NH-, 
R i6. ( c r c 6 )alkyl-(C=0)-{((C r C 6 )alkyl)-N]-, phenyl-(C=OH(C r C 6 )alkyl-N]-, Ri 6 -(C r C 6 )alkyl-S0 2 NH-, (C 3 -C 10 )cy- 
cloalkyl-S0 2 NH-, phenyl-S0 2 NH-, (C r C 10 )heterocyclic-SO 2 NH- and (C 1 -C 10 )heteroaryl-SO 2 NH-; wherein each of the 
aforesaid phenyl heterocyclic, heteroaryl or cycloalkyl R 14 alternatives may optionally be independently substituted 
by one to four moieties independently selected from the group consisting of halo, R^-^-C^alkyl, (C 2 -C 6 )alkenyl, 
(C 2 -C 6 )alkynyl t perhalo(C r C 6 )alkyl, (C 3 -C 10 )cycloalkyl, phenyl, benzyl, (C r C 10 )heterocyclic, (C r C 10 )heteroaryl, 
(C r C 6 )alkyl-SO r , formyl, -CN, R 16 -(C 1 -C 6 )alkyl-(C-0)- I (C 3 -C 10 )cycloalkyl-(C=0)- ( phenyl-(C=0)-, (C r C 10 )hetero- 
cyclic-(C=0)-, (C r C 10 )heteroaryl-(C=O)-, HO-(C=0)-, (C^alkyl-O-^O)-, (C 3 -C 10 )cycloalkyl-O-(C=O)-, (C r C 10 ) 
heterocyclic-0-(C=0)-, (C r C 10 )heteroaryl-O-(C=O)-, H 2 N-(C=0)-, R 1 MC r C 6 )alkyl-NH-(C=0)-, (C 3 -C 10 )cy- 
cloalkyl-NH-(C=0)-, phenyl-NH-(C=0)-, (C 1 -C 10 )heterocyclic-NH-(C=O)- > (Ct-C^heteroaryl-NH-fC^O)-, [(C r C 6 ) 
alkyl] 2 -N-(C=0)-, phenyl-[((C r C 6 )alkyl)-N]-(C=0)-, hydroxy, R 16 -(C r C 6 )alkoxy, perhalo(C r C 6 )alkoxy, (C 3 -C 10 )cy- 
cloalkyl-O-, phenoxy, (C r C 10 )heterocyclic-0-, (C r C 10 )heteroaryl-O-, R 1 SCi^6) atk yHC=0)-0-, (C 3 -C 10 )cy- 
cloalkyl-(C=0)-0- : phenyl-(C=0)-0-, (C r C 10 )heterocyclic-(C=0)-0- t (C r C 10 )heteroaryl-(C=O)-O-, -N0 2 , amino, 
Ri6.(c r C 6 )alkylamino. [(C r C 6 )alkyl] 2 -amino, formamidyl, R 16 -(C r C 6 )alkyl-(C=0)-NH-, (C 3 -C 10 )cycloalkyl-(C=O) 
-NH-, phenyl-(C=0)-NH- t (C^C^Jheterocyclic-^OJ-NH-, (C r C 10 )heteroaryl-(C=O)-NH-, R 16 -(C r C 6 )alkyl-(C=0) 
-[((C r C 6 )a1kyl)-N]-, phenyl-(C=OH((C r C 6 )alkyl)-NJ- ) Ri6-(C r C 6 )alkyl-S0 2 NH-, (C 3 -C 10 )cycloalkyl-SO 2 NH-, phe- 
nyl-S0 2 NH-, (C r C 10 )heterocyclic-SO 2 NH- and (C r C 10 )heteroaryl-SO 2 NH-; wherein each of said phenyl and heter- 
oaryl moiety alternatives may optionally be substituted by one or two radicals independently selected from the group 
consisting of halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, amino, (C r C B )alkylamino or [(C r C 6 )alkyl] 2 -amino; 

each R 15 is independently selected from the group consisting of hydrogen, halo, (C^-CyalkyK (C 2 -C 6 )alkenyl, 
perhalo(C 1 -C 6 )alkyl ! HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, H 2 N-(C=0)-, (C r C 6 )alkyl-NH-(C=0)-, [(C r C 6 ) 
alky1] 2 -N-(C=0)-, hydroxy, (C r C 6 )alkoxy, perhalo(C r C 6 )alkoxy, amino, (C r C 6 )alkylamino, [(C^C^alkylk-amino, for- 
mamidyl and (C, -C 6 )alkyl-(C=0)-NH-; and 

each R 16 is independently selected from the group consisting of hydrogen, halo, (C r C 6 )alkyl s (C 2 -C 6 )alkenyl, 
(C 2 -C 6 )alkynyl, perhaio(C r C 6 )alkyl, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, H 2 N-(C=0)-, (C r C 6 )alkyl-NH-(C=0)-, 
[(C r C 6 )alkyl] 2 -N-(C=0)- : hydroxy, (C r C 6 )alkoxy, perhalo(C r C 6 )alkoxy, (C r C 6 )alkyl-(C==0)-0-, -N0 2 , amino : (C r C 6 ) 
alkylamino, [(C r C 6 )a!kyl] 2 -amino t formamidyl and (C 1 -C 6 )alkyl-(C=0)-NH-. Other embodiments of the present inven- 
tion include those compounds of formula I (and l(c) and 1(f)) wherein R 7 is as defined above, in combination with each 
of the aforementioned 1(c) and 1(f) R 4 embodiments and with each of the aforementioned R 2 embodiments. 
[0069] Another preferred embodiment of the present invention is that group of compounds of f ormula I (and 1(c) and 
1(f)) wherein R 7 is R 14 -(CR 15 H) p -; p is one to four; R 14 is selected from the group consisting of hydrogen , halo : (C r C 6 ) 
alkyl, (C 2 -C 6 )alkenyl (C 3 -C 10 )cycloalkyl, phenyl, (CV^ ^heterocyclic, (C r C 10 )heteroaryl, H0-(C=O)-, R 1 s.(C r C 6 ) 
alkyl-0-(C=0)-, H 2 N-(C=0)-, Ri6-(C 1 -C 6 )alkyi-NH-(C=0)- 1 phenyl-NH-(C=0)-, (q-C^^eterocyclic-NH-^Oh 
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[(C r C 6 )alkyl] r N-(C=0)-, phenyl-[N-{(C r C 6 )alkyl)]-(C=0)-, hydroxy, R 16 -(C r C 6 )alkoxy, phenoxy, amino, R 16 -(C r C 6 ) 
alkylamino, [(C r C 6 )alkyl] 2 -amino and R 16 -^ -C 6 )alkyl-(C=0)-NH-; wherein each of the aforesaid phenyl, heterocyclic, 
heteroaryl or cycloalkyl R 14 alternatives may optionally be independently substituted by one to four moieties independ- 
ently selected from the group consisting of halo, R 16 -(C r C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, pemalo(C r C 6 )alkyl, 
(C^alkyl-SO^formyl, -CN, R 16 -(C 1 -C 6 )alkyl-(C=0)- J HO-(C=0)-, (C 1 -C 6 )alkyl-0-(C^O)- J H 2 N-<C=0)-, R^Cj-Cg) 
alkyl-NH-(C=0)-,[(C r C 6 )alkyl] 2 -N-(C=0)-, hydroxy, R 16 -(C r C 6 )alkoxy, perhalo^-CeJalkoxy, R 1 6-(C r C 6 )alkyl-(C=0) 
-0-, amino, R^CVCgJalkylamino, [(Ci-C^alkylk-amino, formamidyi, R 16 -(C r C 6 )alkyl-(C=0)-NH-, R 16 -(C r C 6 ) 
alkyl-(C=OH((C r C 6 )alkyl)-N]- and R 16 -(C r C 6 )alkyl-S0 2 NH-; 

each R 15 is Independently selected from the group consisting of hydrogen, halo, (C 1 -C 6 )alkyl, (C 2 -C 6 )alkenyl, 
perhalo(C 1 -C 6 )alkyl, HO-(C=0)-, (Chalky l-0-(C=0)- t H 2 N-(C=0)-, (q-C^alkyl-NhHC^)-, [(C r C 6 ) 
alkyl) 2 -N-(C=0)-, hydroxy, (C r C 6 )alkoxy, perhalo^-CeJalkoxy, amino, (CVC^alkylamino, [(C^CeJalkylfe-amino, for- 
mamidyi and (C^CeJalkyl-fC^O-NH-; wherein no more than two of said R 15 groups may be other than hydrogen; and 

each R 16 is independently selected from the group consisting of hydrogen, halo, (C^-CeJalkyl, (C 2 -C 6 )alkenyl, 
(C 2 -C 6 )alkynyl, perhalo(C r C 6 )alkyl, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, H 2 N-(C=0)-, (C^-C^aikyl-NH-JC^O)-, 
[(C r C 6 )alkyl] 2 -N-(C=0)-, hydroxy, (C r C 6 )alkoxy, perhalo(C r C 6 )alkoxy, (C r C 6 )alkyl-(C=0)-0- t -N0 2 , amino, (C r C 6 ) 
alkylamino, [(C r C 6 )alkyl] 2 -amino, formamidyi and (C 1 -C 6 )alkyl-(C=0)-NH-. Other embodiments of the present inven- 
tion include those compounds of formula I (and l(c) and 1(f)) wherein R 7 is as defined above, in combination with each 
of the aforementioned 1(c) and 1(f) R 4 embodiments and with each of the aforementioned R 2 embodiments. 
[0070] A more preferred embodiment of the present invention are those group of compounds of formula 1(c) wherein 
R 7 is R 14 -(CR 15 H) p -; p is one to four; R 14 is selected from the group consisting of hydrogen, (C^-C^alkenyl, HO-(C=0)-, 
(C^alkyl-O-^O)-, H 2 N-(C=0)-, (C 1 -C 3 )alkyl-NH-(C=0)-, [(C r C 2 )alkyl] 2 -N-(C=0)- f hydroxy, (C r C 3 )alkoxy, ami- 
no, (C r C4)alkyJamino, [(C-j-C^alkylfe-amino and (C r C 3 )alkyl-(C=0)~NH-; and each R 15 is independently selected 
from the group consisting of hydrogen, (C^C^alkyl, hydroxy, and amino. More preferred compounds of formula l(c) 
are those compounds wherein the combined molecular weight of the R 4 and R 7 substituents is less than 200 AMU. 
More preferably, the combined molecular weight of the R 4 and R 7 substituents is less than 100 AMU. 
[0071] Another embodiment of the present invention is that group of compounds of formula I (and 1(b)) wherein R 5 
is hydrogen. Other embodiments of the present invention include those compounds of formula I (and 1(b)) wherein R 5 
is hydrogen, in combination with each of the aforementioned R 2 embodiments. 

[0072] Another preferred embodiment of the present invention is that group of compounds of formula I (and 1(b)) 
wherein R 5 is (Cj-C^heterocyclic or (C^C^heteroaryl; wherein each of the aforesaid heterocyclic and heteroaryl 
substituents may optionally be independently substituted by one to four moieties independently selected from the group 
consisting of halo, (C r C 6 )alkyl f (C r C 6 )alkoxy, HO-(C=0)-, (C r C 6 )alkyl-0-(C=:Oh H 2 N-(C=0)-, (C r C 6 ) 
alkyl-NH-(C=0)- and [(C r C 6 )alkyl] 2 -N-{C=0)-. Other embodiments of the present invention include those compounds 
of formula I (and 1(b)) wherein R 5 is said optionally substituted (C r C 10 )heterocyclic or (C^C^Jheteroaryl, in combi- 
nation with each of the aforementioned R 2 embodiments. More preferred heterocyclic groups are pyrrolidinyl, piperidinyl 
and azetidinyl. 

[0073] Another preferred embodiment of the present invention is that group of compounds of formula I (and 1(b)) 
wherein R 5 is R 14 -(CHR 15 ) p -, p is 1 to 6; and R 14 is selected from the group consisting of hydrogen, (C r C 6 )alkyl, 
(C 2 -C 6 )alkenyl, perhalo(C r C 6 )alkyl, (C 3 -C 10 )cycloalkyl, phenyl, (C r C 10 )heterocycIic, (C 1 -C 10 )heteroaryl, phe- 
nyl-^)-, (C^-CeJalkyl-SO;,, phenyl-S0 2 -, H 2 N-S0 2 -, (C r C 6 )aikyl-NH-S0 2 - t phenyl-NH-S0 2 -, ((C r C 6 ) 
alkyl-J 2 N-S0 2 -, (C r C 6 )alkyl-(C=0)- l pheny!-(C=0)-, (C 1 -C 10 )heteroaryl-(C=O)-, (C 1 -C 10 )heterocyclic-(C=O)- l 
(C 3 -C 10 )cyc!oalkyl-(C=O)- t HO-(OO)-, (C^CgJalkyl-O^C^O)-, (C 3 -C 10 )cycloalkyl-O-(C=O)-, (C r C 10 )heterocyclic- 
0-(C=0)-. (C r C 10 )heteroaryl-O-(C=O)-, H 2 N-(C=0)-, (C r C 6 )alkyl-NH-(C=0)-, (C 3 -C 10 )cycloalkyl-NH-(C=Oh phe- 
nyl-NH-(C=0)-, (C r C 10 )heterocyclic-NH-(C=O)-, (C r C 10 )heteroaryl-NH-(C=O)-, [(Ct-C^alkylfe-N-fC^O)-, phe- 
nyl -[((C r C e )alkyl)-N]-(C=0)- t (C r C 10 )heteroaryl-[N-(C 1 -C 6 )alkylJ-(C=0)- > (C r C 10 )heterocyclic-[((C r C 6 )alkyl)-N] 
-(C=0)-, (C 3 -C 10 )cycloalkyl[((C r C 6 )alkyl)-N]-(C=O)- ( hydroxy, R 16 -(C r C 6 )alkoxy, perhalofC^CeJalkoxy, (C 3 -C 10 )cy- 
cloalkyl-O-, phenoxy, (C r C 10 )heterocyclic-O-, (C 1 -C 10 )heteroaryl-O- l R 16 -(C r C 6 )alkyl-(C=0)-0-, (C 3 -C 10 )cy- 
cloalkyl-(C=0)-0-, phenyl-(C=0)-0-, (C^C^Jheterocyclic-^O^O-, (C 1 -C 10 )heteroaryl-(C=0)-0-, -N0 2 , amino, 
R 16 -(C r C 6 )alkylamino, [(Ci-C^alkylfe-amino, formamidyi, R 16 -(C r C 6 )alkyl-(C=0)-NH-, (C 3 -C 10 )cycloalkyl-(C=O) 
-NH-, phenyl-(C=0)-NH-, R 16 -(C r C 6 )alkyl-S0 2 NH-, (C 3 -C 10 )cycloalkyl-SO 2 NH-, phenyl-S0 2 NH- t (C r C 10 )heterocy- 
clic-S0 2 NH- and (C r C 10 )heteroaryl-SO 2 NH-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl or cy- 
cloalkyl R 14 alternatives may optionally be independently substituted by one to four moieties independently selected 
from the group consisting of halo, R^-fC^-CgJafkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(C,-C 6 )alkyl, (C 3 -C 10 )cy- 
cloalkyl, phenyl, benzyl, (C r C 10 ) heterocyclic, (C 1 -C 10 )heteroaryl, (C r C 6 )alkyl-S0 2 -, formyl, -CN, R 16 -(C r C 6 ) 
alkyl-(C=0)-, (C 3 -C 10 )cycloalkyl-(C=O)-, phenyl-(C=0)-, (C r C 10 )heterocyclic-(C=O)-, (C r C 10 )heteroaryi-(C=O)-, 
HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, (C 3 -C 10 )cycloalkyl-0-(C=0)- t (C r C 10 )heterocyclic-O-(C=O)- t (C r C 10 )heteroaryl- 
0-(C=0)-, H 2 N-(C=0)-, R 1 6-(C r C 6 )alkyl-NH-(C=0)>, (C 3 -C 10 )cycloalkyl-NH-(C=0)-, phenyl-NH-(C=0)- t (C r C 10 )het- 
erocyclic-NH-(C=0)-, (C 1 -C 10 )heteroaryl"NH-(C=0)- f [(C r C 6 )alkyl] 2 -N-(C=0)- ( phenyK((C r C 6 )alkyl)-N]-(C=0)-.. hy- 
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droxy, R 16 -(C r C 6 )alkoxy, perhalo^-C^alkoxy, (C 3 -C 10 )cycloalkyl-0-, phenoxy, (C r C 10 )heterocyc!ic-0-, (C r C 10 ) 
heteroaryl-O-, R 16 -(C r C 6 )alkyl-(C=0)-0-, (C 3 -C 10 )cycloalkyl-(C=O)-O-, phenyl-(C=0)-0-, (C 1 -C 10 )heterocydiD- 
(C=0)-0-, (C r C 10 )heteroaryKC=O)-O-, -N0 2 , amino, R^-(C r C 6 )alkylamino, [(C r C 6 )alkyl) 2 -amino, formamidyl, 
Ri6.(c 1 -C 6 )alkyl-{C=0)-NH-, (C 3 -C 10 )cyc!oalkyHC=O)-NH-, phenyl-(C=0)-NH-, (C r C 10 )heterocyclic-(C=O)-NH-, 
(C 1 -C 10 )heteroafyKC=O)-NH- l R 16 -(C 1 -C 6 )alkyl-(C=0)-[((C r C 6 )alkyl)-N]-, phenyHC^H^-C^alkyl-Nh R 16 - 
(C^alkyl-SO^H-, (C 3 -C 10 )cycloalkyl-SO 2 NH-, phenyl-S0 2 NH- ? (C r C 10 )heterocyclic-SO 2 NH- and (C r C 10 )heter- 
oaryl-S0 2 NH-; and wherein each of said phenyl and heteroaryl moiety alternatives may optionally be substituted by 
one or two radicals independently selected from halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, amino, (C^alkylamino and 
[(C r C 6 )alkyl] 2 -amino. Other embodiments of the present invention include those compounds of formula I (and 1(b)) 
wherein R 5 is said R 14 -(CHR 1 5) p -, p is 1 to -6; and R 14 is as defined above, in combination with each of the aforemen- 
tioned R 2 embodiments. 

[0074] Another preferred embodiment of the present invention is that group of compounds of formula I (and ((b)) 
wherein R 5 is R 14 -(CHR 15 ) p -, p is 1 to 6; and R 14 is selected from the group consisting of hydrogen, (C^CeJalkyi, 
(C 2 -C 6 )alkenyl, (C 3 -C 10 )cycloalkyl, phenyl, (C 1 -C 10 )heterocyclic, (C^oJheteroaryl, HO-(C=0)-, (C r C 6 )alkyl- 
0-(C=0)-, H 2 N-(C=0)-, (C r C 6 )alkyl-NH-(C=0)-, phenyl-NH-(C=0)-, (C r C 10 )neterocyclic-NH-(C=0)-, [(C r C 6 ) 
alkyl] 2 -N-(C=0)-, phenyl-[((C r C 6 )alkyl)-N]-(C=0)-, hydroxy, R 16 -(C r C 6 )alkoxy, phenoxy, amino, R 1 *-(C r C 6 )alkylami- 
no , [(C^CeJalkyllg-amino, R 16 -(C 1 -C 6 )alkyl-(C=0)-NH-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl 
or cycloalkyl R 14 substituents may optionally be independently substituted by one to four moieties independently se- 
lected from the group consisting of halo, R^-fCVC^alkyl, (C 2 -C 6 )a!kenyl, (C 2 -C 6 )alkynyl f perhalo(C 1 -C 6 )alkyl, (C r C 6 ) 
alkyl-S0 2 - t formyl, -CN, Ri6-(C r C 6 )alkyl-(C=0)-, HO-(C=OK (C r C 6 )alkyl-0-(C=0)-, H 2 N-(C=0)- ( R 16 -(C r C 6 ) 
alkyl-NH-(C=0)-, [(C r C 6 )alkyl] 2 -N-(C=0)-, hydroxy, R 16 -(C r C 6 )alkoxy, perhalotCrCeJalkoxy, R 16 -(C r C 6 )alkyl-(C=0) 
-0- r amino, R^-(C r C 6 )alkylamino, [(C 1 -C 6 )alkyl) 2 -amino, formamidyl, R 16 -(C r C 6 )alkyl-(C=0>NH-, R 16 -(C r C 6 ) 
alkyl-(C=0)-[((C 1 -C 6 )alkyl)-N]- and R^-lC^C^alkyl-SOaNH-; 

each R 15 is independently selected from the group consisting of hydrogen, halo, (C r C 6 )alkyl, (C 2 -C 6 )alkenyl, 
perhalo(C 1 -C 6 )alkyl, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, H 2 N-(C=0)-, (C r C 6 )alkyl-NH.(C=0)-, [(C^CeJalkylfe- 
N-(C=0)-, hydroxy, (C^Jalkoxy, perhalo^-CeJalkoxy, amino, (C^alkylamino, [(C 1 -C 6 )alkyI] r amino, formamidyl 
and (C 1 -C 6 )alkyl-(C=0)-NH-; wherein no more than two of said R 15 groups may be other than hydrogen; and 

each R 16 is independently selected from the group consisting of hydrogen, halo, (C^C^alkyl, (C 2 -C 6 )alkenyl, 
(C 2 -C e )alkynyl, perhalo(C r C 6 )alkyl, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, H 2 N-(C=0)-, (C 1 -C 6 )alkyl-NH-(C=0)-, 
[(C 1 -C 6 )alkyl] 2 -N-(C=0)- I hydroxy, (q-C^alkoxy, perhalo(C 1 -C 6 )alkoxy I (C r C 6 )alkyl-(C=0)-0-, -N0 2 , amino, (C r C 6 ) 
alkylamino, [(C r C 6 )alkyl] 2 -amino, formamidyl and (C r C 6 )alkyl-(C:=0)-NH-. 

[0075J Other embodiments of the present invention include that group of compounds of f ormula I (and 1(b)) wherein 
R 5 is said R 14 -(CHR 15 ) p -, p is 1 to 6; and R 14 R 15 and R 16 are as defined above, in combination with each of the 
aforementioned R 2 embodiments. 

[0076] A more preferred embodiment of the present invention are those group of compounds of formula I (and 1(b)) 
wherein R 5 is R 14 -(CHR 15 ) p -, p is 1 to 6; and R 14 is selected from the group consisting of hydrogen, (C 2 -C 4 )alkenyl, 
(C r C 10 )heterocyclic, HO-(C=0)-, (C^C^alkyl-O-tC^O)-, H 2 N-(C=0)-, (C r C 3 )alkyl-NH-(C=0)-, hydroxy, (C r C 3 ) 
alkoxy, amino, (C r C 3 )alkylamino, and [(C 1 -Chalky l] 2 -ami no; and each R 15 is independently selected from the group 
consisting of hydrogen, (C r C e )alkyl, hydroxy, (C r C3)alkoxy, perhalofC^alkoxy, amino, (C^C^alkylamino, [(C r C 2 ) 
alkyl] 2 -amino, formamidyl and (C r C 6 )alkyl-(C=0)-NH-; wherein no more than two of said R 15 groups may be other 
than hydrogen. 

[0077] Another embodiment of the present invention is that group of compounds of formula I (and l(a), l(b), l(d), I 
(g)) wherein R 6 is hydrogen. Other embodiments of the present invention include those compounds of formula I (and 
l(a), I(b), l(d), 1(g)) wherein R 6 is hydrogen, in combination with each of the aforementioned 1(a) R 4 embodiments, 1(b) 
R 5 embodiments or with each of the aforementioned R 2 embodiments. 

[0078] Another embodiment of the present invention is that group of compounds of formula I (and 1(a), 1(b), 1(d), I 
(g)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is zero. Other embodiments of the present invention include those compounds 
of formula I (and 1(a), 1(b), 1(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is zero, in combination with each of the afore- 
mentioned 1(a) R 4 embodiments, 1(b) R 5 embodiments or with each of the aforementioned R 2 embodiments. 
[0079] Another embodiment of the present invention is that group of compounds of formula I (and 1(a), 1(b), 1(d), I 
(g)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is an integer from one to six , more preferably from one to five. Other embodiments 
of the present invention include those compounds of formula I (and 1(a), 1(b), 1(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n - and 
n is an integer from one to six, more preferably from one to five, in combination with each of the aforementioned 1(a) 
R 4 embodiments, 1(b) R 5 embodiments or with each of the aforementioned R 2 embodiments. 
[0080] Another preferred embodiment of the present invention is that group of compounds of formula I (and 1(a), I 
(b), 1(d), 1(g)) wherein R 6 is R 9 B-(CH 2 ) n -; n is zero; B is a bond and R 9 is selected from the group consisting of hydrogen, 
-CF 3 , -C=N, (CVC^heteroaryl, (C^C^Jheterocyclic or (C 3 -C 10 )cycloalkyl; wherein each of the aforesaid (C r C 10 ) 
heteroaryl, (q-C^heterocyclic and (C 3 -C 10 )cycloallcyl may optionally be substituted by one to three moieties inde- 
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pendently selectedfrom the group consisting of halo, (C r C 6 )alkyl, (Pr^tonyl. (C^^n^^iJ^C^M. 
nydroxy. (Ci-CsJalkoxy. perha.o(C r C 6 )alkoxy, (C r C 6 )all<yl-S., (C^alkyl-SO,,, <CrC 6 )alkyl-NH.S0 2 - -NOa arm- 
no, { C -C 6 aiXylamino, {(C^alkylfe-amino, (C.-C^alkyl-SO^NH, ( Cl <: e )alkyKC=0)-N^ W^f^ 
-[( C -C 6 )alkyl>N]-, -CN. (C.-C^a.kyKC^)-, HO-(C=0), (C^Jalkyl-O-^O), H 2 N(C=0), (^C**£ 
NH-(C=0)- [(C 1 -C 6 )alkyl] 2 -N-(6=0)- and ( Cl -C 6 )alkyl-(C=0)-0-. Other embodiments of the present mvent.on .nclude 
those compounds of formula I (and l(a), l(b). I(d). 1(g)) wherein R* is R9-B-(CH 2 ) n - and n is zero; B is a bond and R« 
is as defined above, in combination with each of the aforementioned 1(a) R* embodiments, 1(b) R* embodiments or 
with each of the aforementioned R 2 embodiments. 

[00811 Another embodiment of the present invention is that group of compounds of formula I (and (a) 1(b), 1(d) I 
(g)) wherein R* is R°-B-(CH 2 ) n .; n is zero; B is -(C=0)-NR«>, -(R«>-N), -(R10-N)-S0 2 , .<R10-N)-(C=0)-, >C=0, 
0-(C=0)- -SO;,-(NR 10 )- -(R 10 -N)-(C=O)-(NR 11 )-; and 

R9 is'selected from the group consisting of hydrogen, (C3-C 10 )cycloalkyl or phenyl; wherein the aforesaid phenyl 
and (C-C, n )cvcloalkyl may optionally be substituted by one to three moieties independently selected from the group 
consisting of halo. (Chalky., (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhakXC^a 

(CrC^alkoxy. (C r C 6 )alkyl-S-, (C r C 6 )alkyl-S0 2 -, (C 1 -C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, (C r C 6 )alkylam.no [ C r C 6 
alkVnl amino C -C 6 alkyl-S0 2 -NH, (C 1 -C 6 )a.kyl-(C=0)-NH-, (C^alkyl-^OMN^.C^alkyl]-, -CN. (C.-C^ 
aK^ 

/C,-C.)alkvl-(C=0)-0-. Other embodiments of the present invention include those compounds of formula I (and 1(a) I 
b m. S)) wherein R* is R9-B-(CH 2 ) n - and n is zero; B is -(C=0)-NR1°-. . (R io. N) , . (R io. N) . S o 2 -. ^^0)-, 
>C=0 -O-(C=0)- -S0 2 -(NR1°)- -(R1°-N)-(C=0)-(NR 11 )-; and R 9 is as defined above, in combination with each of the 
aforementioned l(a) R* embodiments. I(b) R 5 embodiments or with each of the aforementioned R 2 embodimente 
r00821 Another embodiment of the present invention is that group of compounds of formula I (and 1(a). 1(b). 1(d), I 
g)) wherein R* is R9-B-(CH 2 )„-; n is zero; B is a bond; R* is Ri3-(Ri2CH) m -; m is 1 to 6; R« is hydrogen or methyl; 
R« is hydrogen or methyl; and R« is selected from the group consisting of hydrogen, (C^alkyl, (q-C^alkoxy, 
phenyl, (CrC^heteroaryl, (^-^heterocyclic, (C 3 -C 10 )cycloalkyl, amino, (C^CeJallcylamino [(CrC^llaam.no, 
fc r C 6 alli-S0 2 -NH-, P nenyl-S0 2 -NH-, (C 1 -C 6 )alkyl-S0 2 -[N-(C 1 -C 6 )alkylj-, phenyl-S0 2 -{N-(C 1 -C 6 )alk y i]- hydro,*, 
C -c!)alkoxy, perhalotA-C^alkoxy, phenoxy, (C r C 10 )heteroaryl-O-, (C 1 -C 10 )heterocyclic-O-, (C 3 -C, 0 cycloalkyl-O-, 
C -cjalkyS- (C.-cUlkylso,-, (C^alkyl-NH-SO,-, -N0 2 , amino. (C^alkylamino, [(C.-C.Ja Mk-a™o, 
C -C aSl-S0 2 -NH, 6 (C -CeJalkyMC^-NH-, (C,^)^.^^)^^,^^.]-, P"enyl-(C=0)-NH- phe- 
nyKcJoHN-^-C 6 )alkyl]-, -CN, (C^alky!-^)-, phenyl-(C=0)-, (C^C^heteroaryl-^O)-, (C^ 10 )heterocy- 
clic-(C=0)-, (C 3 -C 10 )cycloalkyl-(C=O)-, (C 1 -C 10 )heteroaryl-NH-(C=0)-. (C r C 10 )heterocyclic-NH-(C=Oh {C /?^' 
cloalkyl-NH- C=OK HO-(C=0)-, (C 1 -C 6 )alkyl-0.(C=0)-, H 2 N(C=0)-, (q-C^alkyl-NH-^O)-, [(C r C 6 )aWl 2 - 
N-(C=0)-, phenyl-NH-(C=0)-, phenyl-[N-((C 1 -C 6 )alkyl)]-(C=0)-, (C^alkyHC^-O- and phen yl-(C= OVO.Other 
embodiments of the present invention include those compounds of formula I (and 1(a), 1(b), 1(d), 1(g)) wherein R* «s R*- 
B-(CH 2 )„- and n is zero; B is a bond; R* is Ri3-(Ri2CH) m -; m is 1 to 6; R™ is hydrogen or methyl; R« Is hydrogen or 
methyl and R« is as defined above, in combination with each of the aforementioned l(a) R 4 embodiments. I(b) R 
embodiments or with each of the aforementioned R 2 embodiments. 

[00831 Another preferred embodiment of the present invention is that group of compounds of formula • (and l(a\ I 
b) 1(d), 1(g)) wherein R* is R9-B-(CH 2 ) n -. n is zero, B is -(C=0)-NR«>-, -(R">-N)-. >C=0. -0-(C=0)- -(R10-N)-(C=0 - 
or -(Ri0-NHC=O)-(NR")-; R» is Ri3-(Ri2 C H) m -; m is 1 to 6; R« is hydrogen or methyl; *2 is hydrogen or methyl; 
and R13 is selected from the group consisting of hydrogen, (C^alkyl, (C^alkoxy, phenyl, (C 1 -C 1 o)heteroa^l, 
(C-CWheterocyclic, (C 3 -C 10 )cycloalkyl, amino, (C r C 6 )alkylamino, [(C^alkylfeamino, (C 1 -C 6 )alkyl-S0 2 -NH-, phe- 
nJ-S0 2 -NH-, (C n -C 6) alkyl-S0 2 -[N-(C 1 -C 6 )alkyl|-, phenyl-SO^N-^-CeJalkyl]-, hydroxy, (C r C 6 )alkoxy, perhalo 
(cVcjalkoxy, phenoxy, <C r C 10 )heteroaryl-O-, (C r C 10 )heterocyclic-O-. (Ca-C^cycloalkyl-O-. (Ci-C^alty-S-, 
C -C 6 )alkyl-S0 2 -, (C 1 -C 6 )alkyl-NH-S0 2 -, -N0 2 , amino. ( Cl -C 6 )alkylamino, [(C^alKylfe-amino, (C^ 
S0 2 -NH.,Tc r C 6 )alkVl-(C=0)-NH.,(C 1 -C 6 )alkyl-(C=0)-[N(C 1 -C 6 )alkyll-,phenyl-(C=^ 

alkvll- -CN (C 1 -C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (C 1 -C 10 )heteroaryl-(C=O)-, (C 1 -C 10 )heterocycl.c-(C=O)-, (C 3 -C 10 ^y- 
2ly.-(S fcX )h etemary.-NH-^O)-, (C^^heterocyclic-NH-^O), (C^oJcycloa.kyl-NH-^O)-, 
HO-(C=0)-, C^A-O-tC^)-, H 2 N(C=0)-, (C 1 -C 6 )alkyl-NH-(C=0)-, [(C r C 6 )alkyl] 2 -N-(C=0)-. phe- 
nyl W=0), phenyl-^, -C 6 )a^ 

the present invention include those compounds of formula I (and l(a). 1(b), 1(d), 1(g)) where.n R* is R9-B-(C H 2 ) - and 
n is zero; B is -(C=0)-NR10-. . (R 10. N) , .(R10. N) . S 0 2 -, -(R1°-N)-(C=0)-, >C=0. -0-(C=0)-, -S0 2 -(NR °)- -(RiO-N 
-(C-O)-(NR' 1 )- and R» is R13-(R 12 CH) 1T1 -, m is 1 to 6; R 10 is hydrogen or memyl; R 12 is hydrogen or methyl; and R 1J 
is as defined above, in combination with each of the aforementioned 1(a) R* embodiments, 1(b) R* embodiments or 
with each of the aforementioned R 2 embodiments. 

[00841 Another embodiment of the present invention is that group of compounds of formula I (and 1(a), 1(b), 1(b), I 
a)) wherein R6 is R9-B-(CH 2 ) n -; n is an integer from one to six, more preferably one to five, more preferably one to 
three B is a bond, and R° is selected from the group consisting of optionally substituted phenyl, (^-^heterocyclic, 
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„, lQnH ,r r tovcloalkvl' wherein each of the aforesaid R 9 phenyl, (C 1 -C 10 )heteroaryl, (CfCuphet- 
(C,-C 10 )heteroaryl and (C 3 -C, 0 ^ W>. wne substituted by one to four moieties independently se- 

erocydteand(C3-C 10 )^^ perhaMC^alkyl. phenyl, 

wmmmmm. 

cydic,(C 3 -C 10 )cycioaiKyi,nyaroAy,^i ' » -C^alkvl-NH-SOo-, -N0 2> amino, (C^Ce) 

clic(C=0)-, (^lO^^^^^JJ^o'T H,N(bU)- (C^CeJalkyl-NH-^O)-, [(C^ 
cloalkyl-NH-(C=0)-, HO-(C=Oh ^^^^ ' (C _£ C R )alky -(C=0)-0- and phenyl-(C=0)-0-. 

embodiments or with each of the 2*^^^ that group of compounds of formula I (and 1(a), I 

[0087] Another preferred embodiment of the present invention is ™ 9 k ,£_ ovnr io_ ./rio. N ). >C=0, 
U J), .(g)) wherein R« is WJ^ ,^^SS^m" ^drogen ormeth,; 

.0 ( C=0)-. -( R10 -^;0 .(R ^J£2?2m i^W consisting o) hydrogen, (Chalky.. (C^alkoxy. 
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( Cl -C 6 )alkyl-S-. ^^rtjjj f 5^c te^C^VINCc'-cJafcyll-. phenyl-(C=0)-NH-. phe- 

nyl-(C=0)-[N-(C 1 -C 6 alkyl]- ^(C,^^^ 

^^^^ 

R6 is R9-B-(CH 2 ) - and n . 1 to 6 B m -(C=0 )-NR - R N) (R £ 2 • < R12 js e „ 

zero to four and each R> is independently selected from the group cons.stir ,g of hato. (C *JJJ 
(C 2 -C 6 )a lk yny,, perha,o(C 1 -C 6 )al k y.. phenyl. 

( C '-C 6 )alkoxy. perhalo(C r C 6 )alkoxy, phenoxy. W^™^ W^^Sro (c.-i alkyl] 2 -amino, 



Another embodiment of the present invention is that group of compounds of formula, wherein £ is an integer 
K^tofourando^ 

(C1 -C l0 )he erocydrc a d ^^^^T^^ R 3 is as de fined above in combination with each of the 

rom zero to four and one of R3 is selected from the group '^^^M^kSSSS. (fcicia&KKV 

? i WMttl M Ke) S and (g ) wherein R3 is as defned above in combination w«h each of the afo remenuoned R 
525ft SfiSJSl* embodiments, R* embodiments or with each of the aforemenfoned * embod, 

Si AnotherembodimentofthepresentlnventionisthatgmupofcompoundsoH 

100931 " „ no nf R3 selected from the qroup consisting of amino, C 1 -C 6 )alkylamino, [(C 1 -C 6 )alKyll 2 

T 2 e OUnTc S)alky(l Other embodiments of the present invention include those compounds of formula I 

Lnd a Kb?S 
feel «^ 
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iments. 

[0094] Another embodiment of the present invention is that group of compounds of formula I wherein s is an integer 
from zero to four and one of R 3 is selected from the group consisting of (C 1 -C 6 )alkyl-(C=0)- > phenyl-(C=0)-, (C^-C w ) 
heteroaryl-(C=0)-, (^-C^heterocyclic-^O)-, ^-C^cyctoalkyHC^O)-, (C r C 10 )heteroaryl-NH-(C=OK (C r C 10 ) 

5 heterocyclic-NH-(C=0)-, (C 3 -C 10 )cycloalkyl-NH-(C=0)-, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, H 2 N(C=0)- (C r C 6 ) 
alkyl-NH-(C=0)-, [(^-CeJalkylfe-N-^O)-, phenyl-NH-(C=0)-, phenyl-tKC^CgJalkylJ-Nl^C^O)- and (C r C 6 ) 
alkyl-(C=0)-0-. Other embodiments of the present invention include those compounds of formula i (and l(a), l(b), l(c), 
l(d), i(e), l(f) and 1(g)) wherein R 3 is as defined above in combination with each of the aforementioned R 6 embodiments, 
R 7 embodiments, R 4 embodiments, R 5 embodiments or with each of the aforementioned R 2 embodiments. 

to [0095] Another embodiment of the present invention is that group of compounds of formula I wherein s is an integer 
from zero to three and each R 3 is independently selected from the group consisting of halo, (C^CgJalkyl, perhalo 
(C r C 6 )alkyl, hydroxy, (C r C 6 )alkoxy, perhalo(C r C 6 )alkoxy, -N0 2 , amino, (C^CeJalkylamino, [(C r C 6 )alkyI] 2 -amino, 
-CN, and H 2 N(C=0)-. Other embodiments of the present invention include those compounds of formula I (and 1(a), I 
(b), 1(c), 1(d), 1(e), Iff) and 1(g)) wherein R 3 is as defined above in combination with each of the aforementioned R 6 

is embodiments, R 7 embodiments, R 4 embodiments, R 5 embodiments or with each of the aforementioned R 2 embodi- 
ments. 

[0096] Preferred compounds of the present invention is that group of compounds of formula I wherein s is an integer 
from zero to two and each R 3 is independently selected from the group consisting of halo, (C^-C^alky!, pemalo(CVCg) 
alkyl, (C^CeJalkoxy, perhalotC^CeJalkoxy and -CN. Other embodiments of the present invention include those com- 
20 pounds of formula I (and l(a), l(b), l(c), l(d), l(e), l(f) and 1(g)) wherein R 3 is as defined above in combination with each 
of the aforementioned R 6 embodiments, R 7 embodiments, R 4 embodiments, R 5 embodiments or with each of the 
aforementioned R 2 embodiments. 

[0097] More preferred compounds of the present invention is that group of compounds of formula I wherein s is an 
integer from zero to three and each R 3 is independently selected from the group consisting of fluoro, chloro and methyl. 
25 other embodiments of the present invention include those compounds of formula I (and 1(a), 1(b), 1(c), 1(d), 1(e), 1(f) and 
1(g)) wherein R 3 is as defined above in combination with each of the aforementioned R e embodiments, R 7 embodiments, 
R 4 embodiments, R 5 embodiments or with each of the aforementioned R 2 embodiments. 

[0098] An embodiment of the (isoxazole-5-yl)-benzoimidazoles are those compounds wherein R 4 is hydrogen. An- 
other embodiment of the (isoxazole-5-yl)-benzoimidazoles are those compounds wherein R 4 is other than hydrogen. 
30 [0099] Examples of specific preferred compounds of the formula I are the following: 

6-[5-(4-fluoro-3-methyli3henyl)-3H-imidazol-4-yl]-1-isopropyl-1H-benzotriazole; 

6-[4-(4-fluoro-phenyl)-oxazol-5-yl)-1-isopropyM H-benzotriazole; 

6-[5-(4-fluoro-phenyl)-3H-imldazol-4-yl]-1-isopropyl-1H-benzotriazole; 
35 6-[4-(4-fluoro-3-methyl-phenyl)-oxazol-5-yl)-1 -isopropyl-1 H-benzotriazole; 

6-[4-(4-Fluoro-phenyl)-oxazol-5-yl)-1 -isopropyl-1 H-benzotriazole; 

1 -lsopropyl-6-(5-phenyl-3H-imidazol-4-yl)-1 H-benzotriazole; 

1 -lsopropyl-6-(4-phenyl-oxazol-5-yl)-1 H-benzotriazole; 

6-[5-(4-fluoro-3-methyl-phenyl)-3H-imidazol-4-yi]-1-methyl-1 H-benzotriazole; 
40 6-[5-(4*fluoro-phenyl)-2-pyridin-3-yl-3H-imidazol-4-yl]-1 -isopropyl-1 H-benzotriazole; and 

6-[5-(4-fluoro-phenyl)-2-pyrazin-2-yl-3H-imidazol-4-yl]-1-isopropyl*1 H-benzotriazole. 

[0100] Examples of other compounds of the formula I are the following: 

45 6-[5-(4-fluoro-phenyl)-3H-imidazol-4-yl]-1 -methyl-1 H-benzotriazole; 

1 ~methyl-6-(5-m-tolyl-3H-imidazol-4-yl)-1 H-benzotriazole; 

1 -methyl-6-(5-phenyl-3H-imidazol-4-yi)-1 H-benzotriazole; 

1 -Ethyl-6-(4-m-tolyl-oxazol-5-yl)-1 H-benzotriazole; 

1 -Ethyl-6-(5-m-tolyl-3H-imidazol-4-yl)-1 H-benzotriazole; 
so 1 -Ethyl-6-[4-(4-f luoro-phenyl)-oxazol-5-yl)-1 H-benzotriazole; 

1-Ethyl-6-[5-(4-fluoro-phenyl)-3H-imidazol-4-yl)-1H-benzotriazole; 

6-[3-benzyl-5-(4-fluoro-3-methyl-phenyl)-3H-imidazol-4-yl]-1 -isopropyl-1 H-benzotriazole; 

6-[5-(4-fluoro-phenyl)-3S-pyrrolidin-3-yl-3H-imidazol-4-yl]-1 -isopropyl-1 H-benzotriazole mono citrate salt; 

6-[5-(4-lluoro-phenyl)-3R-pyrrolidin-3-yl-3H-imidazol-4-yl]-1 -isopropyl-1 H-benzotriazole; 
55 1 -methyl-6-(2-pyrazin-2-yl-5-m-tolyl-3H-imidazol-4-yl)-1 H-benzotriazole; 

n-[5-(3-methyl-3H-benzotriazol-5-yl)-4-m-tolyl-1H-imidazol-2-yl]-acetamide; 

1 -methyl-6-(2-pyridin-3-yl-5-m-tolyl-3H -imidazol-4-yl)-1 H-benzotriazole; 

1-isopropyl-6-(2-pyridin-3-yl-5-m-tolyl-3H-imidazol-4-yl)-1 H-benzotriazole; 
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6-[4-(3-Chloro-4-fluoro-phenyl)-oxazol-5-yl]-Msopropyl-1H-beneotriazolc; 
6-[5-(3-Chloro-4-fluoroi>henyl)-3^ 

6-[4-(3-Chloro-4-fluoro-phenyl)-thiazol-5-yl)-1-isopropy!-1H-ben20triazole; 

6-[3-(3-Chloro^-fluoro^henyl)-5-methyl-isoxazoM7lh1-isopropyl-1H^en2otriazole; 
5 6-[3-(3-Chloro-4-fluoro-phenyi)-5-methy^^ 

6-[3-(3-Chloro-4-fluoro-phenyl)-5-methyl-1 H-pyrazol-4-yl)-1 -isopropyl-1 H-benzotriazole; 

6-[2-(3-Chloro-4-fluoro-phenyl)-1 H-pyrrol-3-yl)-1 -isopropyl-1 H-benzotriazole; 

6-[5-(2-Chloro-4-fluoro-phenyl)-3H-imidazol-4^ 

6-[4-(2-Chloro-4-fluoro-phenyl)-oxazol-5-yl]-1-isopropyl-1 H-benzotriazole; 
10 6-[4-(5-Chloro-2-fluoro-phenyl)-oxazol-5-yl]-1 -isopropyl-1 H-benzotriazole; 

6-[5-(5-Chloro-2-fluoro-pheny!)-3H-imidazol-4-yl]-1-isopropyl-1 H-benzotriazole; 

6-[5-(3-Chloro-phenyl)-3H-imidazoi-4-yl]-1-lsopropyl-1H-benzotria20le; 

6-[4-(3-Chloro-phenyl)-oxazol-5-yl]-1-isopropyl-1H-benzotria2ole; 

e-^-fS^-Dlfluoro-phenyO-oxazol-S-ylJ-l-isopropyl-IH-benzotriazole; 
is 6-t5-(3,4-Dif luoro-phenyl)-3H-imidazol-4-yl]-1 -isopropyl-1 H-benzotriazole; 

6-[5-(3 t 4-Difluoro-phenyl)-3H-imidazoI-4-yl]-1-phenyl-1 H-benzotriazole; 

6-[4-(3,4-Difluoro-phenyl)-oxazol-5-yll-1-phenyl-1H-benzotriazole; 

6-[4-(3-Chioro-phenyl)-oxazol-5-yl]-1 -phenyM H-benzotriazole; 

6-[5-(3-Chloro-phenyl)-3H-lmidazol-4-yl]-1-phenyl-1H-benzotriazole; 
20 6-[5-(3-Chloro-4-fluoro-phenyl)-3H-lmidazoW-yl]-1 -phenyl- 1 H-benzotrlazole; 

6-[4-(3-Chloro-4-fluoro-phenyl)-oxazol-5-yl]-1-phenyl-1 H-benzotriazole; 

6-[4-(3-Chloro-4-fluoro-phenyl)-oxazol-5-yl]-1-(2-chloro-phenyl)-1H-benzotriazole; 

6-[5-(3-Chloro-4-fluoro-phenyl)-3H-imidazol^ 

6-[5-{4-Ruoro-phenyl)-3H-imldazoN4-yl]-1-phenyl-1 H-benzotriazole; 
25 6-[4-(4-Ruoro-phenyl)-oxazol-5-yl]-1 -phenyl-1 H-benzotriazole; 

1 -Phenyl-6-(4-phenyl-oxazol-5-yl)-1 H-benzotriazole; 

6-[4-(4-Ruoro-3-methyl-phenyl)-oxazol-5-yl]-1-phenyl-tH-benzotrlazole; 

6-[4-(3-Chloro-4-fluoro-phenyl)-oxazol-5-yl]-1 -isobutyl-1 H-benzotriazole; 

6-[5-(3-Chloro-4-fluoro-pbenyl)-3H-lmidazol-4-yl]-1-isoburyl-1 H-benzotriazole; 
30 6-[5-(2 l 5-Difluoro-phenyl)-3H-imidazol-4-yl]-1 -isopropyl-1 H-benzotriazole; 

6-[4-{2,5-Difluoro-phenyl)-oxazol-5-yl]-1-isopropyl-1H-benzotriazole; 

6-[4-(3-Bromo-4-fluoro-phenyl)-oxazol-5-yl]-1 -isopropyl-1 H-benzotriazole; 

6-[5-(3-Bromo-4-fluoro-phenyl)-3H-imidazol-4-yl]-1-isopropyl-1H'benzotriazole; 

6-[5-(2,4-Difluoro-phenyl)-3H-imidazoI-4-yl]-1 -isopropyl-1 H-benzotriazole; 
35 6-[4-(2,4-Difluoro-phenyl)-oxazol-5-yl]-1 -isopropyl-1 H-benzotriazole; 

4-Phenyl-5-(3-phenyl-3H-benzotriazol-5-yl)-1 H-imidazole-2-carboxyllc acid amide; 

4-(4-Ruoro-phenyl)-5-(3-phenyl-3H-ben2otriazol-5-yl)-1 H-imidazole-2-carboxylic acid amide; 

4-(3-Chloro-phenyl)-5-(3-phenyl-3H-benzotriazol-5-yl)-1 H-imidazole-2-carboxylic acid amide; 

4- (3-Chloro-phenyl)-5-(3-phenyl-3H^enzotriazoI-5-yl)-1H-imidazole-2-carooxylic acid; 
40 l-[4-{3-Chloro-phenyl)-5-(3-phenyl-3H-benzotriazol-5-yl)-1H-imidazol-2-yl]-ethanone; 

1-[5-(3-Phenyl-3H-benzotriazol-5-yl)-4-m-tolyl-1H-imidazol-2-yl]-ethanone; 

5- (3-Phenyl-3H-benzotriazol-5-yl)-4-m-tolyl-1H-imidazole-2-carboxylicacid; 
5-(3-Phenyl-3H-benzotriazol-5-yl)-4-m-tolyl-1 H-imidazole-2-carboxylic acid amide; 
5-(3-Phenyl-3H-benzotriazol-5-ylH-m-tolyl-1H-imidazole-2-carboxylic acid methyl ester, 

45 [5-(3-Phenyl-3H-benzotriazol-5-yl)-4-m-tolyl-1H-imidazol-2-yl)-urea; 

[4-(3-Chloro-phenyl)-5-(3-phenyl-3H-benzotriazol-5-yl)-1H-imidazol-2-yl]-urea; 

4- (3-Chloro-phenyl)-5-(3-phenyl-3H-benzom'azol-5-yl)-1H-imidazole-2-carboxylic acid methyl ester; and 

5- [3-(2-Chloro-phenyl)-3H-benzotriazol-5-yl]-4-m-tolyl-1 H-imidazole-2-carboxylic acid amide. 

so [0101] The present Invention also includes isotopically-labelled compounds, which are identical to those recited in 
Formula I, but for the fact that one or more atoms are replaced by an atom having an atomic mass or mass number 
different from the atomic mass or mass number usually found in nature. Examples of isotopes that can be incorporated 
into compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and 
chlorine, such as *H, 3 H, 13 C, 14 C, 15 N. 18 0, ^O, 31 P, 32 P, 35 S, 18 R and ^Cl, respectively. Compounds of the present 

55 invention, prodrugs thereof, and pharmaceutical^ acceptable salts of said compounds or of said prodrugs which contain 
the aforementioned isotopes and/or other isotopes of other atoms are within the scope of this invention. Certain iso- 
topically-labelled compounds of the present invention, for example those into which radioactive isotopes such as 3 H 
and 14 C are incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., 3 H, and carbon- 
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14, i.e., 14 C, isotopes are particularly preferred for their ease of preparation and detectability. Further, substitution with 
heavier isotopes such as deuterium, i.e., 2 H, can afford certain therapeutic advantages resulting from greater metabolic 
stability, for example increased in vivo half-life or reduced dosage requirements and, hence, may be preferred in some 
circumstances. Isotopically labelled compounds of Formula I of this invention and prodrugs thereof can generally be 

5 prepared by carrying out the procedures disclosed in the Schemes and/or in the Examples and Preparations below, 
by substituting a readily available isotopically labelled reagent for a non-isotopically labelled reagent. 
[0102] The compounds of Formula I or a pharrnaceutically acceptable salt thereof can be used in the manufacture 
of a medicament for the prophylactic or therapeutic treatment of any disease state in a human, or other mammal, which 
is exacerbated or caused by excessive or unregulated cytokine production by such mammal's cells, such as but not 

10 limited to monocytes and/or macrophages. 

[0103J Compounds of Formula (I) are capable of inhibiting proinflammatory cytokines, such as IL-1, IL-6, IL-B, and 
TNF and are therefore of use in therapy. IL-1, IL-6, IL-8 and TNF affect a wide variety of cells and tissues and these 
cytokines, as well as other leukocyte-derived cytokines, are important and critical inflammatory mediators of a wide 
variety of disease states and conditions. The inhibition of these pro-inflammatory cytokines is of benefit in controlling, 

is reducing and alleviating many of these disease states. 

[01 04] Accordingly, the present invention provides a method of treating a cytokine mediated disease which comprises 
administering an effective cytokine-interfering amount of a compound of Formula (I) or a pharrnaceutically acceptable 
salt thereof. 

[0105] Certain compounds of Formula (I) are capable of inhibiting inducible pro-inflammatory proteins, such as COX- 
20 2, also referred to by many other names such as prostaglandin endoperoxide synthase-2 (PGHS-2) and are therefore 
of use in therapy. These proinflammatory lipid mediators of the cyclooxygenase (COX) pathway are produced by the 
inducible COX-2 enzyme. Regulation, therefore of COX-2 which is responsible for these products derived from ara- 
chidonic acid, such as prostaglandins, affect a wide variety of cells and tissues. Expression of COX-1 is not effected 
by compounds of Formula (I). This selective inhibition of COX-2 is accepted as alleviating or sparing ulcerogenic liability 
25 associated with inhibition of COX-1 thereby inhibiting prostoglandins essential for cytoprotective effects. Thus inhibition 
of these pro-inflammatory mediators is of benefit in controlling, reducing and alleviating many of these disease states. 
Most notably these inflammatory mediators, in particular prostaglandins, have been implicated in pain, such as in the 
sensitization of pain receptors, or edema. This aspect of pain management, therefore, includes treatment of neuromus- 
cular pain, headache, cancer pain, and arthritis pain. Compounds of Formula (I), or a pharrnaceutically acceptable salt 
30 thereof, are of use in therapy in a human, or other mammal, by inhibition of the synthesis of the COX-2 enzyme. 

[0106] Accordingly, the present invention provides a method of inhibiting the synthesis of COX-2 which comprises 
administering an effective amount of a compound of Formula (I) or a pharrnaceutically acceptable salt thereof. The 
present invention also provides for a method of treatment in a human, or other mammal, by inhibition of the synthesis 
of the COX-2 enzyme. 

35 [0107] In particular, compounds of Formula (I) or a pharrnaceutically acceptable salt thereof are of use in the therapy 
of any disease state in a human, or other mammal, which is exacerbated by or caused by excessive or unregulated 
IL-1 , IL-8 or TNF production by such mammal's cells, such as, but not limited to, monocytes and/or macrophages. 
[0108] Accordingly, in another aspect, this invention relates to a method of inhibiting the production of IL-1 in a 
mammal in need thereof which comprises administering to said mammal an effective amount of a compound of Formula 

40 (|) or a pharrnaceutically acceptable salt thereof. 

[0109] There are many disease states in which excessive or unregulated IL-1 production is implicated in exacerbating 
and/or causing the disease. These disease states include rheumatoid arthritis, osteoarthritis, meningitis, ischemic and 
hemorrhagic stroke, neurotrauma/closed head injury, stroke, endotoxemia and/or toxic shock syndrome, other acute 
or chronic inflammatory disease states such as the inflammatory reaction induced by endotoxin or inflammatory bowel 

45 disease, tuberculosis, atherosclerosis, muscle degeneration, multiple sclerosis, cachexia, bone resorption, psoriatic 
arthritis, 1 Reiter's syndrome, rheumatoid arthritis, gout, traumatic arthritis, rubella arthritis and acute synovitis. Recent 
evidence also links IL-1 activity to diabetes, pancreatic p cells disease, and Alzheimer's disease. 
[0110] Use of a p38 inhibitor for the treatment of p38 mediated disease states, can include, but is not limited to 
neurodegenerative diseases, such as Alzheimer's disease, Parkinson's disease and multiple sclerosis, etc. . In a further 

50 aspect, this invention relates to a method of inhibiting the production of TNF in a mammal in need thereof which com- 
prises administering to said mammal an effective amount of a compound of Formula (I) or a pharrnaceutically acceptable 
salt thereof. 

[0111] Excessive or unregulated TNF production has been implicated in mediating or exacerbating a number of 
diseases including rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and other arthritic condi- 
55 tions, sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, adult respiratory distress 
syndrome, stroke, cerebral malaria, chronic obstructive pulmonary disease, chronic pulmonary inflammatory disease, 
silicosis, pulmonary sarcoisosis, bone resorption diseases, such as osteoporosis, cardiac, brain and renal reperfusion 
injury, graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as influenza, (including HIV- 
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15 



20 



induced forms) cerebral malaria, meningitis, ischemic and hemorrhagic strok . cachexia secondary to infection or 
S^Sl«iiy to acquired immune deficiency syndrome (AIDS). AIDS, or ARC (AIDS related com- 

SeSoTdf?^ 

mm] Compounds of Formula (I) are also useful in the treatm nt of viral infections, where such viruses are sensitive 

0 uprlguS by TNF or wi.l elicit TNF production in vivo. The viruses contemplated for treatm nt hm« 
that price TNF as a result of infection, or those which are sensitive to inhibition, such as by ^^^SSi 
directly or indirectly, by the TNF inhibiting-compounds of Formula (I). Such viruses Include, but are not limited to HW- 

1 S and HIV-3. Cytomegalovirus (CMV), Influenza, adenovirus and the Herpes group of viruses, such as but no 
imrted to Herpes Zoster and Herpes Simplex. Accordingly, in a further aspect, this invents relates to a method of 
reatingamaLalafflfctedwfthahu^ 

an effective TNF inhibiting amount of a compound of Formula (I) or a pharmaceutical* acceptable salt thereof. 
[01131 Compounds of Formula (I) may also be used in association with the veterinary treatment of mammals, other 
ha in humans, in need of inhibition of TNF production. TNF mediated diseases for treatment, in animate .ncude 
disease states such as those noted above, but in particular viral infections. Examples of such viruses Mud. J£ are 
notlimttedto.lentivirusinfectionssuch as, equine infectious anaemia virus, ^T^T'^mLJZS 
virus or retrovirus infections, such as but not limited to feline immunodeficiency v,rus (FIV). bov.ne immunodeficiency 
virus, or canine immunodeficiency virus or other retroviral infections. ma H iatert 
m?14] ThecompouncteofFormula(l)maya.sobeusedto^ 

dv or exacerbated by excesswe cytokine production, such as by IL-1 or TNF respectively, such as inflamed joints. 
Eczema c^ntoct de .Litis psoriaTs and other inflammatory skin conditions such as sunburn; inflammatory eye con- 
conjunctivitis; pyresis. pain and other conditions assorted with inflammation. Penodontal disease 
Caio been fmplemented in cytokine production, both topically and systemically. Hence, the use of compounds of 
Fon^a 0) to Zrol the inflammation associated with cytokine production in such peroral diseases such as g.ngivrtis 
25 and periodontitis is another aspect of the present invention. ...... - MAm A . 

[01151 Compounds of Formula (I) have also been shown to inhibit the production of IL-8 (nterieukm-8, NAP^ Ac- 
cordinolv in a further aspect, this invention relates to a method of inhibiting the production of IL-8 in a mammal in need 
Sihic! imposes administering, to said mamma, an effective amount of a compound of Formula (I) or a phar- 

and/o causing the disease. These diseases are characterized by massfce neutrophil infiltration such as psonasis. 
inflammatory bowel disease, asthma, cardiac and renal reperfusion injury, aduR respiratory dist 
bosis and gfomerulonephritis. All of these diseases are associated with increased IL-8 production which s esponstole 
to^hUemotaxisofneu^ 

IL-6), IL-8 has the unique property of promoting neutrophil chemotaxis and activation. Therefore, the inhibition of IL-8 
Droduction would lead to a direct reduction in the neutrophil infiltration. .... 
mm f ™ e compounds of Formula (I) are administered in an amount sufficient to inhibit a cytokine, .n particular IL- 
1 IL-6 IL-8 or TNF, production such that it is regulated down to normal levels, or in some case to subnomial levels^ 
lo as to ameTorate or prevent the disease state. Abnormal levels of IL-1 . IL-6. IL-8 or TNF, for instance in the center 
J Z preTen invention, constitute: (i) levels of free (not eel, bound) IL-1. IL-6. IL-8 «™*™««*™°!^^ 
picogram per ml; (ii) any cell associated IL-1 , IL-6. IL-8 or TNF; or (Hi) the presence of IL-1 . IL-6, IL-8 or TNF mRNA 
above basal levels in cells ortissues in wh«h IL-1. IL-6. IL-8 or TNF. respectwely, is produced 
[0118] The discovery that the compounds of Formula (I) are inhibftors of cytokmes , ™* 
TNF is based upon the effects of the compounds of Formula (I) on the production of the IL- 1 . IL-8 and TNF in m v,tro 
45 assays which are described herein or are well known to those skilled in the art 

[0119] As used herein, the term "inhibiting the production of IL-1 (IL-6, IL-8 or TNF) refers to: 

a) a decrease of excessive In vivo levels of the cytokine (IL-1. IL-6, IL-8 or TNF) in a human to normal or sub- 
normal levels by inhibition of the in vivo release of the cytokine by all cells, including but not limited to monocytes 

b! notation, at the genomic level, of excesshve in vivo levels of the cytokine (IL-1 . IL-6, IL-8 or TNF) in a 
c)Td™r^ 

event to normal or sub-normal levels; or BftrTKin 
55 d) a down regulation, at the translational level, of excessive in vivo levels of the cytokme (IL-1 , IL-6, IL-8 or TNF) 

in a human to normal or sub-normal levels. 

As used her in, the term 'TNF mediated disease or disease state" refers to any and all disease states in 
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mediated by TNF. c ecre ted DOlvpeptide that affects the functions of cells and 

„, roonpc*.. Man, «tor crtt PO»»»r *. prodded ropnc*n.v d* » J^^^Jf™, LUtodytPP- 

or unregulated cytokine production. -inhibition of a cvtokine for use in the treatment of a 

cifically delineated otherwise. rQRP nifl or RK has been identified 

==n.:^^^ 

«M P*.** ton to pcPdctiped MM a *^K^^^SI Id inidty. Catalan, brah and 

MMk. * d*dkine sdpproaai.. atonB. TNF production in the endotnxte 
noBWP pro lis MMMm to me ^,1™ L^nflW ZatatPd watt sntvival «nd protection front 

r.Sarari:«^ 

ScL 696, 1 49-1 70. rhinovirus (HRV) infections and contribute 

10127] It is also recogmzed that bot HW« >M « ^ ^ wfth HRV infection (Turner et al., (1998), 
to the pathogenesis of common cold and exacerbation ot astnmaasso Grunberg et al. 

Clin. .L. Dis., Vol. 26, p. 840; Teren et a.. (1997), Anv J- Resp, Cm. ^re ^ Vol. SS p. 1362, fl 

Ssss=ssssa==a 
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. , ronr pt um0 rarowthandmetastasis,atherosclerosisandcertainarthriticconditions. Therefore, 

arthritis and atherosclerosis. mofhnrie nf , reat i„a or oreventing disorders that can be treated or prevented 

amount of a compound of the formula I mAthftH of trmtina a d38 kinase mediated disease in a mammal 

irome, rheumatoid arthritis, gout, traumatto arthrijs., rub ^^^SS^dS^ gram negative sepsis, 
teoarthritis. gouty arthritis and other arthrftc conditions. J npns, s 2£^!Sn«i*JLao5 head injury, 
toxteshocksyndmme.Alzheimer^ 

asthma, adult respiratory distress syndrome, chronic f^*'**^ 
chronicpulmonaryinfiammato^^ 

tenosis, canJiac reperfusion mjury, bram and renal repawn injury^ =mo inflammatory 
ephritis, diabetes, diabetic retinopathy, macular ^^^^^^Z^Lsae^e^on, 
bowel disease,Crohn'sdisease,ulcerat,ve^^ 

diabeflc retinopathy, macular ^nerationjumor ^^SSS sunburn, and conjunctivitis. 

synovitis, rheumatoid arthnhs, rheumatoid s P 0 "^ , ^ te .° o ™^ s ^ drome Aimer's disease, stroke, neuro- 
sis, septic shock, endotoxic shock, gram negahve W sho^k V^J ^ inflammatory disease, sili- 
trauma, asthma, adult respiratory dtt ress syndro ^^^^!oM^ renal reperfusion injury, 
cosis, pu^onary ~^^Z^^£^SSZ^ Inflammatory bowe. disease, 
thrombosis, glomerularonephnts, diabetes. f*£-Jj£T^^* eC2ema . contact detmititis, psoriasis, sun- 

^i^T^rz%z,T^^ : . - — ■ 

effective in such treatment and a pharmaceutical^ ^f" e ^ tfeatment of a conditi0 n which can be 

Li I. Comp^nds .1 tola I haulng're. «». £?S£EL» uf two mo™ (e.g.. 
pro*,*. Prcdrug. include «p«>» -^^^.^^'p^Kond. ,. fro. an*», hydro*, or 
two, three or tour) ammo acid residues djtdeh are ^^^T^J^^J^ include tho 20 naturally ocoutrfng amaio 
c»bow.b ■*■ g»up. of eeewxrada .* <^^^^SS^Sm. hydroxylyaioV demosloe, ie=- 
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invention in the treatment of a specific disease that the compounds of the invention may be combined with various 
existing therapeutic agents used for that disease. 

[01 43] For the treatment of rheumatoid arthritis, the compounds of the invention may be combined with agents such 
as TNF-a inhibitors such as anti-TNF monoclonal antibodies (such as Remicade, CDP-870 and D 2 E 7 ) and TNF receptor 
5 immunoglobulin molecules (such as Enbrel®), COX-2 inhibitors (such as meloxicam, celecoxib , rofecoxib, valdecoxib 
and etoricoxib) low dose methotrexate, leflunomide, hydroxychloroquine, d-penicillamine, auranofin or parenteral or 
oral gold. 

[0144] The compounds of the invention can also be used in combination with existing therapeutic agents for the 
treatment of osteoarthritis. Suitable agents to be used in combination include standard non-steroidal anti-inflammatory 

10 agents (hereinafter NSAID's) such as piroxicam, diclofenac, propionic acids such as naproxen, flubiprof en, fenoprofen, 
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac, apazone, pyrazolones such 
as phenylbutazone, salicylates such as aspirin, COX-2 inhibitors such as celecoxib, valdecoxib, rofecoxib and etori- 
coxib, analgesics and intraarticular therapies such as corticosteroids and hyaluronic acids such as hyalgan andsynvisc. 
[0145] The compounds of the present invention may also be used in combination with anticancer agents such as 

is endostatin and angiostatin orcytotoxic drugs such as adriamycin, daunomycin, cis-platinum, etoposide, taxol, taxotere 
and alkaloids, such as vincristine, farnesyl transferase inhibitors, VegF inhibitors, and antimetabolites such as meth- 
otrexate. 

[01 46] The compounds of the invention may also be used in combination with antiviral agents such as Viracept, AZT, 
aciclovir and famciclovir, and antisepsis compounds such as Zovant, tifacogin, NOX-1 00 and GR270773. 
20 [0147] The compounds of the present invention may also be used in combination with cardiovascular agents such 
as calcium channel blockers, lipid lowering agents such as statins, fibrates, beta-blockers, Ace inhibitors, Angiotensin- 
2 receptor antagonists and platelet aggregation inhibitors. 

[0148] The compounds of the present invention may also be used in combination with CNS agents such as antide- 
pressants (such as sertraline), anti- Parkinsonian drugs (such as deprenyl, L-dopa, Requip, Mirapex, MAOB inhibitors 
25 such as selegine and rasagiline, comP inhibitors such as Tasmar, A-2 inhibitors, dopamine reuptake inhibitors, NMDA 
antagonists, Nicotine agonists, Dopamine agonists and inhibitors of neuronal nitric oxide synthase), and anti-Alzhe- 
imer's drugs such as donepezil, tacrine, COX-2 inhibitors, propentofylline or metryfonate. 

[0149] The compounds of the present invention may also be used in combination with osteoporosis agents such as 
raloxifene, droloxifene, lasofoxifene or fosomax and immunosuppressant agents such as FK-506 and rapamycin. 

30 

Detailed Description of the Invention 

[0150] Compounds of the formula I may be prepared according to the following reaction schemes and discussion. 
Unless otherwise indicated, m, n, p, s, B, R 2 through R 16 and Het and structural formula I in the reaction schemes and 
35 discussion that follow are as defined above. 
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Scheme 1 
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Scheme 2 
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Scheme 3 
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Scheme 4 
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Scheme 5 
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Scheme 8 
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[0151] Scheme 1 refers to the preparation of compounds of the formula I. Referring to Scheme 1 , a compound of 
the formula I, wherein (R 3 ) s -phenyl-Het is (c) or (f), can be prepared from compounds of the formula II by reaction with 
an aminating reagent. Suitable aminating reagents include hydrazines of the formula H 2 N-NH-R 7 , in a polar solvent. 
Suitable solvents include alcohols such as ethanol, propanol or butanol or mixtures of alcohols and acetic acid, pref- 
erably ethanol. The aforesaid reaction is conducted at a temperature of about 1 0°C to about 30°C, preferably at about 
22°C, for a period from about 1 hour to about 7 hours, preferably about 3 hours. 

[0152] The compound of formula II is prepared from a compound of formula VI by reaction with an acetal, such as 
dimethylformamide - dimethylacetal, at a temperature of about 60°C to about 90°C, preferably about 80°C for a period 
from about 1 hour to about 6 hours, preferably about 3 hours. 

[0153] Alternatively, compounds of the formula I, wherein (R 3 ) 5 -phenyl-Het is (c) or (f), can be prepared from com- 
pounds of the formula III by reaction with an aminating reagent such as H 2 N-NH-R 7 according to methods analogous 
to the conversion of compounds of formula II to formula I, above. 

[0154] The compound of formula III is prepared from a compound of formula VI by reaction with an isothiocyanate. 
Suitable Isothiocyanates include compounds of the formula R 4 ~N=C=S. Reactions with isothiocyanates are facilitated 
by the addition of a base, such as sodium hydride, lithium diisopropylamide or other suitable strong bases. Suitable 
solvents for the aforesaid reaction include pyridine, N,N-dimethylformamide or tetrahydrofuran, preferably pyridine. 
The aforesaid reaction is performed from a period of about 0.5 hour to about 4 hours at a temperature of about 0°C to 
about 30°C. The deprotonation reaction with above said bases is followed by the addition of a suitable isothiocyanate 
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and is performed for a period from about 1 0 minutes to about 20 hours, at a temperature of about 0°C to about 30°C, 
preferably about 22°C for a period from about 0.5 hour to about 24 hours. 

[0155] Compounds of the formula I, wherein (R 3 ) s -phenyl-Het is (b), can be prepared from compounds of the formula 
IV, by reaction with an aldehyde of the formula R 6 -(C=0)H in the presence of an ammonia source and cuprous acetate 
5 and a polar solvent. Suitable ammonia sources include ammonium trif luoroacetate, ammonia, and ammonium acetate, 
preferably ammonium acetate. The aforesaid reaction can be run neat or in the presenc of a solvent such as alcohols 
(methanol, ethanol or butanol) and acetic acid. The aforesaid reaction can be run at a temperature from about 20°C 
to about 80°C for a period from about 15 minutes to about 4 hours, preferably neat conditions at about 60°C for about 
2 hours. 

w [0156] Compounds of the formula I, wherein (R 3 ) s -phenyl-Het is (d) can be prepared from compounds of the formula 
IV, by reaction with an acylating reagent of the formula R 6 (C=0)-L, wherein L is a leaving group such as halo or 
anhydrido, using method well known to those skilled in the art. The acyl derivative, so formed, is converted to the 
compound of formula I by cyclodehydration in the presence of a source of ammonia. Suitable solvents include acetic 
acid and tetrahydrof uran. The aforesaid reaction can be run at a temperature from about 22°C to about 80°C, preferably 

15 50°C, for a period from about 1 hour to about 24 hours, preferably 2 hours. 

[0157] The compound of formula IV is prepared from a compound of formula V by reaction with sodium methoxide, 
or sodium ethoxide, or sodium tert-butoxide, preferably sodium methoxide, in an alcohol solvent, such as methanol, 
ethanol, isopropanol, preferably methanol. The aforesaid reaction can be conducted at a temperature of about 0°C to 
about 30°C, preferably at about 22°C, for a period of time from 15 minutes to about 3 hours, preferably about 30 

20 minutes. The aforesaid reaction is followed by an aqueous acidic work-up. 

[0158] The compound of formula V Is prepared from a compound of formula VI by reaction with bromine (Br 2 ) in a 
polar solvent. Suitable solvents include acetic acid, chloroform or methylene chloride, preferably acetic acid. The afore- 
said reaction is conducted at a temperature of about 0°C to about 30°C preferably at about 22°C (room temperature) 
for a period from about 10 minutes to about 4 hours, preferably about 30 minutes. 

25 [0159] Compounds of the formula I, wherein (R 3 ) s -phenyl-Het is (a), can be prepared from compounds of the formula 
VII, by reaction with an ammonia source and cuprous acetate and a polar solvent. Suitable ammonia sources include 
ammonium trif luoroacetate, ammonia, and ammonium acetate, preferably ammonium acetate. The aforesaid reaction 
can be run neat or in the presence of a solvent such as alcohols (methanol, ethanol or butanol) and acetic acid. The 
aforesaid reaction can be run at a temperature from about 20°C to about 80°C for a period from about 15 minutes to 

30 about 4 hours, preferably neat conditions at about 60°C for about 2 hours. 

[0160] Alternatively, compounds of formula I (g) and (h) can be prepared from compounds of formula VI according 
to methods described in the literature (Gauthier, J. Y.; Leblanc, Y; Black, C; Chan, C.-C; Cromlish, W. A.; Gordon, 
R.; Kennedey, B. P.; Lau, C. K.; L6ger, S.; Wang, Z.; Ethier, D.; Guay, J.; Mancini, J.; Riendeau, D.; Tagari, P.; Vickers, 
P.; Wong, E.; Xu, L; Prasit, P. Bioorg. Med. Chem. Lett. 1996, 6, 87-92). 

35 [0161] The compound of formula VII is prepared from a compound of formula VI by reaction with a reagent of the 
formula 



wherein L is a leaving group such as chloro, bromo, iodo or mesylate, in the presence of a base and a solvent. Suitable 
bases include sodium hydride (NaH) and n-butyllithium. Suitable solvents include tetrahydrof uran (THF) and dimethyl 
formamide (DMF). The aforesaid reaction can be conducted at a temperature from about -30° C to about the reflux 

so temperature of the solvent, for a period of about 5 minutes to about 24 hours. 

[0162] The compound of formula VI is prepared according to the methods, of Davies, I. W.; Marcoux, J.-F.; Coriey, 
E. G.; Journet, M.; Cai, D.-W.; Palucki, M.; Wu, J.; Larsen ; R. D.; Rossen, K.; Pye, R J.; DiMichele, L; Dormer, P.; 
Reider, P. J.; J. Org. Chem. , Vol. 65, pp. 8415-8420 (2000). The compound of formula VIII is prepared by methods well 
known to those skilled in the art. 

55 [0163] Scheme 2 refers to an alternate preparation of compounds of formula I, wherein (R 3 ) s -phenyl-Het is (b), from 
compounds of the formula XIV. Compounds of the formula XIV can be prepared by the methods of Scheme 4. 
[0164] Referring to Scheme 2, a compound of the formula I. wherein (R 3 ) s -phenyl-Het is a group of the formula (b), 
can be prepared from a compound of the formula X by reaction with a compound of the formula 
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5 



wherein R 5 is hydrogen, in the presence of a polar solvent. Suitable solvents include dimethyl formamide, chloroform, 
10 DMSO, THF and ethanol, preferably dimethylformamide. The aforesaid reaction is conducted at a temperature of about 
15°C to about 80°C, preferably about 60°C, for a period from about 4 hours to about 4 days, preferably 4 hours. 
[0165] Alternatively, a compound of the formula I, wherein (R 3 ) s -phenyl-Het is a group of the formula (b), can be 
prepared from a compound of formula XII by reaction with R 6 -(C=0)H in the presence of an ammonia source. Suitable 
ammonia sources include ammonium trifluoroacetate, ammonia, and ammonium acetate, preferably ammonium ace- 
is tate. The aforesaid reaction can be run neat or in the presence of a solvent such as alcohols (methanol, ethanol or 
butanol) and acetic acid. The aforesaid reaction can be run at a temperature from about 20°C to about 80°C for a 
period from about 15 minutes to about 4 hours, preferably neat conditions at about 60°C for about 2 hours. 
[0166] The compound of formula XII is prepared from a compound of the formula XIII by reaction with an oxidizing 
reagent in a polar protic solvent. Suitable oxidizing reagents include copper acetate, pyridiniumchlorochromate (PCC) 
20 and tetrapropylammonium peruthenate/N-methyl morpholine-N-oxide (TPAP/NMO), preferably cuprous acetate. Suit- 
able solvents include acetic acid. The aforesaid reaction can be run neat or in the presence of a solvent such as 
alcohols (methanol, ethanol or butanol) and acetic acid. The aforesaid reaction can be run at a temperature from about 
20°C to about 80°C for a period from about 1 5 minutes to about 4 hours, preferably neat conditions at about 60°C for 
about 2 hours. 

25 [0167] Alternatively, a compound of the formula I, wherein (R 3 ) s -phenyl-Het is a group of the formula (b), can be 
prepared from a compound of formula XIII, by reaction with an aldehyde of the formula R 6 -(C=0)-H in the presence 
of cuprous acetate and an ammonia source according to methods analogous to those for the conversion of compounds 
of formula IV to formula I in Scheme 1 . 

[0168] The compound of formula XIII is prepared from a compound of the formula X by reaction with a methoxide 
30 such as described in Scheme 1 for the preparation of compounds of formula IV from compounds of formula V. 

[0169] The compound of formula X is prepared from a compound of the formula XIV by reaction with Br 2 in a polar 
solvent. Suitable solvents include acetic acid, chloroform or methylene chloride, preferably acetic acid. The aforesaid 
reaction is conducted at a temperature of about 0°C to about 30°C preferably at about 22°C (room temperature) for a 
period from about 10 minutes to about 4 hours, preferably about 30 minutes. 
35 [0170] Scheme 3 refers to an alternate preparation of compounds of formula I, wherein (R 3 ) s -phenyl-Het is a group 
of the formula (b) or (d) and R 6 is hydrogen. Referring to Scheme 3, a compound of formula I, wherein (R 3 ) s -phenyl- 
Het is of the formula (d) and R 6 is hydrogen, is prepared from a compound of formula XVII by reaction with an isocyanide 
of formula 

40 



45 




in the presence of a base. Suitable bases include potassium carbonate, triethylamine, and piperazine, preferably po- 
50 tassium carbonate. Suitable solvents include polar solvents such as tetrahydrofuran, or N.N-dimethylformamide, pref- 
erably in N.N-dimethylformamide. The aforesaid reaction may be run at a temperature between about 22°C and about 
70°C. preferably at about 22°C for a period from about 2 hours to about 4 hours, followed by about 6 hours to about 
10 hours at a temperature of about 70°C. 

[0171] Compounds of formula I, wherein (R 3 ) s -phenyl-Het is of the formula (b) and R 6 is hydrogen, can be prepared 
55 in an analogous way by first preparation of the intermediate imine of formula XV by reaction of compounds of formula 
XVII with a suitable amine of the formula NH 2 R 5 under dehydrating conditions. Such conditions include the treatment 
of compounds of formula XVII and an amine NH 2 R 5 in a solvent such as tetrahydrofuran or dichlormethane with a 
dehydrating agent such as anhydrous magnesium sulfate or molecular sieves. Alternatively, the imine of formula XV 
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can be prepared and subsequently reacted in an aqueous media as described in the literatur : (Sisko, J.; Kassik, A. 
J.; Mellinger, M.; Filan, J. J.; Allen, A.; Olsen, M. A.; J. Org. Chem. , 65, 1516-1524 (2000)). Reactions of imines of 
formula XV with suitable isocynanides of formula XVI are conducted at about 22°C for a time period from about 1 day 
to about 21 days, preferably about 1 day. 

5 [0172] A compound of formula XVII is prepar d from a compound of formula XXIII in Scheme 4. 

[0173] Scheme 4 refers to an alternate preparation of compounds of the formula I, wherein (R 3 ) s -phenyl-Het is a 
group of the formula (b). Referring to Scheme 4, compounds of the formula I are prepared from compounds of the 
formula XVIII by reaction with an ammonia source. Suitable ammonia sources include ammonium trifluoroacetate, 
ammonia, and ammonium acetate, preferably ammonium trifluoroacetate. The aforesaid reaction can be run neat or 

10 in the presence of a solvent such as alcohols (methanol, ethanol or butanol) and acetic acid. The aforesaid reaction 
can be run at a temperature from about 60°C to about 150°C for a period from about 15 minutes to about 3 hours, 
preferably neat conditions at about 150°C for about 1 hour. 

[0174] The compound of formula XVIII is prepared form a compound of formula XIX by reaction with an oxidizing 
reagent such as N-methyl morpholine N-oxide/ TPAP, Dess-Martin reagent, PCC or oxalyl chloride- DMSO , preferably 
15 N-methyl morpholine N-oxide/ TPAP. Suitable solvents for the aforesaid reaction include methylene chloride, chloro- 
form, THF or dichloromethane. The aforesaid reaction is conducted at a temperature from about 1 0°C to about 30°C 
for a time from about 15 minutes to about 3 hours, preferably about 1 hour. 

[0175] The compound of formula XIX is prepared from a compound of the formula XX by reaction with an acylating 
reagent of the formula, 



wherein L is a leaving group, and a base. Suitable bases include triethylamine, Hunig's base, or DBU, preferably 
triethylamine. Suitable leaving groups include CI, Br or activated acids. Suitable solvents for the aforesaid reaction 
include methylene chloride, dimethyl formamide, THF or DMF and mixtures thereof, preferably methylene chloride. 
30 The aforesaid reaction is conducted at a temperature from about 10°C to about 30°C preferably about 22°C (room 
temperature) for a period from about 1 hour to about 6 hours preferably about 1 hour. 

[0176] The compound of the formula XX is prepared form a compound of formula XXII by reaction with a reducing 
agent. Reducing agents are well known to those skilled in the art. For example, reduction of the double bond may be 
effected with hydrogen gas (H 2 ), using catalysts such as palladium on carbon (Pd/C), palladium on barium sulfate (Pd/ 

35 BaS0 4 ), platinum on carbon (Pt/C), ortris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst), in an appropriate 
solvent such as methanol, ethanol, THF, dioxane or ethyl acetate, at a pressure from about 1 to about 5 atmospheres 
and a temperature from about 1 0°C to about 60°C, as described in Catalytic Hydrogenation in Organic Synthesis , Paul 
Rylander, Academic Press Inc., San Diego, 31 -63 (1 979). The following conditions are preferred: Pd on carbon, meth- 
anol at 25°C and 50 psi of hydrogen gas pressure. 

40 [0177] The compound of the formula XXII is prepared from a compound of formula XIV by reaction with a base or 
acid and an alky! nitrite. Suitable nitrites include n-butyl nitrite, t-butyl, or iso-amyl, preferably n-butyl nitrite. Suitable 
bases include sodium ethoxide, sodium methoxide or potassium t-butoxide, preferably sodium ethoxide. Suitable sol- 
vents for the aforesaid reaction include alcohols (such as methanol, ethanol, propanol or butanol) or DMSO, preferably 
ethanol. The aforesaid reaction is conducted at a temperature of about-10°C to about 5°C preferably 0°C, for a period 

45 from about 1 hour to about 48 hours, preferably about 24 hours. 

[0178] The compound of the formula XIV is prepared from a compound of the formula XXIII by reaction with a Grignard 
reagent of the formula (R 3 ) s -phenyl-CH 2 -M, wherein M is magnesium chloride or magnesium bromide. Suitable solvents 
for the aforesaid reaction are ethers (such as dimethyl ether THF, DME or dioxane), preferably THF. The aforesaid 
reaction is conducted at a temperature from about 0°C to about 30°C, preferably at about 22°C (room temperature), 

50 for a period from about 1 hour to about 48 hours, preferably about 6 hours. 

[0179] Compounds of the formula XXIII can be made according to the methods of Scheme 6. 
[0180] Scheme 5 refers to the preparation of compounds of the formula I, wherein (R 3 ) s -phenyl-Het is a group of the 
formula (e). Referring to Scheme 5, a compound of the formula I can be prepared from compound of formula XXIV by 
reaction with a hydro xylamine (preferably a salt thereof such as the hydrochloride salt), and a base. Suitable bases 

55 include pyridine or a trialkylamine, preferably pyridine. Suitable solvents include N,N-dimethylformamide, tetrahydro- 
furan or pyridine, preferably pyridine. The aforesaid reaction is conducted at a temperature from about 0°C to about 
100°C, preferably at about 60°C, for a period from about 1 hour to about 48 hours, preferably about 20 hours. 
[0181] The compound of formula XXIV can b prepared from a compound of formula XXV by reaction with an ester 
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of the formula (R 3 ) s -phenyl-C0 2 P 1 , wherein P 1 is methyl or ethyl, in the presence of a base and a solvent. Suitable 
bases include sodium hydride, lithium diisopropytamide, or sodium alkoxides, preferably sodium ethoxide. Suitable 
solvents include alcohols such as methanol, ethanol, propanol, butanol, or tetrahydrofuran, preferably ethanol. The 
aforesaid reaction is conducted at a temperature from about 23°C to about 65°C, preferably at about 50°C, for a period 
from about 2 hours to about 24 hours, preferably about 20 hours. 

[0182] The compound of formula XXV can be made by methods well known to those of ordinary skill in the art and 
in Scheme 7 from compounds of formula XXXI by reaction with a halogenating reagant followed by reaction with a 
nitrite according to methods well known to those of ordinary skil in the art. 

[0183] Scheme 6 refers to the preparation of compounds of the formula XVII and XXIII which are intermediates for 
the preparation of compounds of formula I in Schemes 3 and 4, respectfully. Referring to Scheme 6, a compound of 
the formula XVII is prepared from a compound of formula XXIII by reaction with a reducing agent, such as diisobuty- 
laluminum hydride (DiBAI) in toluene, in a solvent, such as tetrahydrofuran (THF). The foresaid reaction may be run 
at a temperature from about -78°C to room temperature for a period from about one to about five hours. 
[0184] The compound of formula XXIII is prepared from a compound of formula XXVI by reaction with a suitable 
activating agent and a compound of the formula, 



and a base. Suitable activating agents include thionyl chloride, EDCI and DCC, preferably oxalyl chloride. Suitable 
bases include triethylamine, Hunig's base, or DBU, preferably triethylamine. Suitable solvents forthe aforesaid reaction 
include methylene chloride, dimethyl formamide, THF or DMF, and mixture thereof, preferably methylene chloride. The 
aforesaid reaction is conducted at a temperature from about 0°Cto about 30°C preferably about 22°C (room temper- 
ature) for a period from about 6 hours to about 48 hours preferably about 1 2 hours. 

[0185] The compound of formula XXVI is prepared from a compound of formula XXVIII by reaction with sodium nitrite 
under acidic conditions. Suitable acids include hydrochloric acid. The aforesaid reaction is conducted at a temperature 
from about 0°C to about 100°C, preferably about 22°C, for a period from about 1 hour to about 3 hours, preferably 
about 2 hours. 

[0186] The compound of formula XXVIII is prepared from a compound of formula XXIX by reaction with a reducing 
agent. Reducing agents are well known to those skilled in the art. For example, reduction of the double bond may be 
effected with hydrogen gas (H 2 ), using catalysts such as palladium on carbon (Pd/C), palladium on barium sulfate (Pd/ 
BaSO^, platinum on carbon (Pt/C), ortris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst), in an appropriate 
solvent such as methanol, ethanol, THF, dioxane or ethyl acetate, at a pressure from about 1 to about 5 atmospheres 
and a temperature from about 10°C to about 60°C, as described in Catalytic Hydrogenation in Organic Synthesis. Paul 
Rylander, Academic Press Inc., San Diego, 31-63 (1979). The following conditions are preferred: Pd on carbon, meth- 
anol at 25° C and 50 psi of hydrogen gas pressure. 

[01 87] The compound of formula XXIX can be prepared from a compound of formula XXX by reaction with an amine 
of the formula R 2 NH 2 . Suitable solvents include an excess of the amine reactant (neat), glyme, and toluene, preferably 
neat. The aforesaid reaction is conducted at a temperature from about 70°C to about 120°C, preferably 100°C, for a 
period from about 10 minutes to about 1 hour, preferably about 30 minutes. 

[0188] The compound of the formula XXX is commercially available or can be prepared by methods well known to 
those skilled in the art. 

[0189] Scheme 7 refers to an alternate preparation of compounds of the formula XVII which are intermediates useful 
in the preparation of compounds of formula I in Scheme 3. Referring to Scheme 7. a compound of the formula XVII is 
prepared from a compound of formula XXXI by reaction with an oxidizing reagent such as N-methyl morpholine N- 
oxide/TPAP, Dess-Martin reagent, PCC or oxalyl chloride-DMSO, preferably oxalyl chloride-DMSO. Suitable solvents 
forthe aforesaid reaction include methylene chloride, chloroform, THF or dichloromethane. The aforesaid reaction is 
conducted at a temperature from about -78°C to about 22°C for a time from about 1 5 minutes to about 3 hours, pref- 
erably about 1 hour. 

[0190] The compound of the formula XXXI is prepared from a compound of the formula XXXII by reaction with a 
reducing reagant. Suitable reducing agents include lithium borohydride, sodium borohydride (NaBH 4 ), sodium cy- 
anoborohydride (NaCNBH 3 ), lithium aluminum hydride (LiAIH 4 ) and borane in THF (BH 3 THF). Suitable solvents in* 
elude methanol, ethanol, THF, diethyl ether, dioxane and tetrahydrofuran. The aforesaid reaction is conducted at a 
temperature from about 0°C to about 70°C, preferably 65°C, for a period from about 10 minutes to about 1 hour, 
preferably about 30 minutes. 
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INHIBITION OFTNF-ALPHA PRODUCTION BY HUMAN LPS-TREATED MONOCYTES 



[0201] Mononuclear cells are isolated from heparinized blood (1 .5 ml of 1 000 units / ml heparin for injection, Elkins- 
Sinnjnc. added to each 50 ml sample) using Accuspin System-Histopaque-1077 tubes® (Sigma A- 7054). Thirty-five 

s milliliters of whole blood are added to each tube and the tubes are centrif uged at 21 00 rpm for 20 minutes in a Beckman 
GS-6KR c ntrifuge with the brake off at room temperature. The mononuclear cells which coll ct at th interface are 
removed, diluted with Macrophage serum free medium (Gibco-BRL) (Medium) to achieve a final volume of 50 ml, and 
collected by centrif ugation for 10 minutes. The supernatant is discarded and the cell pellet is washed 2 times with 50 
ml of Medium. A sample of the suspended cells is taken before the second wash for counting. Based on this count, 

to the washed cells are diluted with Medium containing 1 % FBS to a final concentration of 2.7 X 1 0 6 cells / ml and 75 uJ 
of the cell suspension is added to each well of a 96 well plate. 

Compound Preparation: 

is [0202] Compounds are routinely tested at final concentrations from 2 u.M to 0.016 u.M, but may be tested at other 
concentrations, depending on activity. Test agents are diluted with DMSO to a final concentration of 2mM. From this 
stock solution, compounds are first diluted 1 :25 (5 uJ of 2 mM stock + 120 til Medium containing 400 ng/ml LPS and 
1% FBS then 40 uJ of this dilution is diluted with 360 u.l of Medium with LPS. Serial dilutions (1/5) are performed by 
transferring 20 u,l of this dilution to 80 uJ of Medium containing both LPS and 0.4% DMSO, resulting in solutions con- 

20 taining 8 u,M, 1 .6 u.M, 0.32 u,M and 0.064 u,M of test agent. 

Assay: 

[0203] The assay is initiated by adding 25 u,l of the diluted compounds to the mononuclear cell suspension and 
25 incubating the cells at 37 C and 5% C0 2 for 4 hours. 

[0204] The 96-well plates are then centrifuged for 10 minutes at 2000 rpm at 4°C in a Beckman GS-6KR centrifuge 

to remove cells and cell debris. A 90 uJ aliquot of each supernatant is removed and transferred to a 96 well round 

bottom plate, and this plate is centrifuged a second time to insure that all cell debris is removed. 80 u.l of the supernatant 

is removed and transferred to a new round bottom plate. 
30 [0205] Supematants are analyzed for TNF-a content using R&D ELISA. 25 u.l of each sample is added to an ELISA 

well containing 25 u,l of assay diluent RD1 F and 75 uJ of assay diluent RD5. The assay is run following kit directions 

except 100 u,l of conjugate and substrate solutions are used. 

INTERPRETATION 

35 

[0206] The amount of TNF-a immunoreactivity in the samples is calculated as follows: 

% Control = (X-B) / (TOT-B) X 1 00 

40 

where 

X = OD 450 nm of the test compound well 
B = OD 450 of Reagent Blank wells on the ELISA 
45 Total = OD 450 of cells that were treated with 0.1% DMSO only. 

MAPKAP KlNASE-2 ASSAY 

Monocyte preparation. 

50 

[0207] Mononuclear cells are collected from heparinized human blood as detailed above. The washed ceils are 
seeded into 6-well cluster plates at a density of 1 xt 0 7 cells/well (in 2 ml of Medium). The plates are incubated at 37°C 
in a 5% CO a environment for 2 hours to allow adherence of the monocytes, after which time media supematants 
containing non-adherent cells are removed by aspiration and 2 ml of fresh medium are added to each well. Plates are 
55 incubated overnight at 37°C in a 5% C0 2 environment. 
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C II Activation: 

[0208] Media are removed by aspiration. The attached cells are rinsed twice with fresh Medium, then 2 ml of D-MEM 
medium containing 10% heat inactivated FBS are added to each well. Test compounds ar prepared as 30 mM stock 

5 solutions in DMSO and diluted to 1250, 250, 50, 10, 2, and 0.4 u.M in D-MEM containing 1% DMSO and 1 0% FBS. To 
Individual wells of the monocyte cultures, 20 uJ of these test agent dilutions are added resulting in final test agent 
concentrations of 12.5, 2.5 : 0.5, 0.1 , 0.02 and 0.004 u,M. After a 10 minute preincubation period, 20 uJ of a 10 u.g/ml 
LPS solution are added to each well and the plates are incubated at 37°C for 30 min. Media subsequently are removed 
by aspiration, the attached monocytes are rinsed twice with phosphate buffered saline, then 1 ml of phosphate buffered 

10 saline containing 1 % Triton X-1 00 (Lysis Buffer; also containing 1 Complete™ tablet [Boehringer #1 697498] per 1 0 ml 
of buffer) is added to each well. The plates are incubated on ice for 10 minutes, after which the lysates are harvested 
and transferred to centrifugation tubes. After all samples are harvested, they are clarified by centrifugation (45,000 
rpm for 20 min) and the supernatants recovered. 

15 MAPKAP Kinase-2 Immunoprecipitation: 

[0209] 5 u.l of anti-MAPKAP kinase-2 antiserum (Upstate Biotechnology #06-534) is added to a microcentrifuge tube 
(1 tube for each of the above cell lysates) containing 1 ml of a 5% suspension of Protein G-Sepharose (Sigma #P3296) 
in PBS. These mixtures are incubated for 1 hour at 4°C (with rocking) after which the beads, containing bound IgG, 

20 are recovered by centrifugation and washed twice with 1 ml of 50 mM Tris, pH 7.5, 1 mM EDTA, 1 mM EGTA, 0.5 mM 
orthovanadate, 0.1% 2-mercaptoethanol, 1% Triton X-100, 5 mM sodium pyrophosphate, 10 mM sodium p-glycero- 
phosphate, 0.1 mM phenymethylsulfonyl fluoride, 1 u.g/ml leupeptin, 1 jig/ml pepstatin, and 50 mM sodium fluoride 
(Buffer A) by repeated centrifugation. An individual monocyte cell extract (prepared above) is then transferred to each 
tube containing a pellet of IgG-coated Protein G-Sepharose, and these mixtures are incubated for 2 hours at 4°C (with 

25 rocking). The' beads subsequently are harvested by centrifugation, and the resulting bead pellets are washed once 
with 0.5 ml of Buffer A containing 0.5 M NaCI, once with 0.5 ml of Buffer A, and once with 0.1 ml of a buffer composed 
of 20 mM MOPS, pH 7.2,25 mM sodium (^-glycerophosphate 5 mM EGTA, 1 mM orthovanadate, and 1 mM dithiothreitol 
(Buffer B). 

30 MAPKAP Kinase-2 Activity Assessment. 

[0210] A kinase reaction mixture stock is prepared as follows: 2.2 u.l of 1 0 mCi/ml Yp 2 P]ATP, 88 u.l of 1 .3 u.g/ml solution 
of MAPKAP Kinase-2 substrate peptide (Upstate Biotechnology #12-240), 11 \i\ of 10 mM ATP, 8.8 u.l of 1 M MgCI 2 , 
and 770 uJ of Buffer B. To each of the immune complex-Protein G-pellets, 40 u.l of the kinase reaction mixture are 

35 added and the tubes are incubated for 30 minutes at 30°C. The tubes then are clarified by centrifugation and 25 ll! of 
each supernatant is spotted onto a P81 filter paper disk (Whatman #3698-023). After allowing all fluid to soak into the 
filter, each disk is placed into an individual well of 6-well cluster plates and the fitters are washed sequentially with 2 
ml of 0.75% phosphoric acid (3 washes/15 min each) and once with acetone (10 min). The filters then are air dried 
and transferred to liquid scintillation vials containing 5 ml of scintillation fluid. Radioactivity is determined in a liquid 

40 scintillation counter. The amount of radioactivity bound to the filter at each test agent concentration is expressed as a 
percentage of that observed from cells stimulated with LPS in the absence of a test agent. 

IN VIVO INHIBITION OF TNFa 

45 [0211] Rats were weighed and dosed with vehicle (0.5% methyl cellulose, Sigma) or drug. One hour later animals 
were injected i.p. with LPS (50 ug/rat, Sigma L-4130). Ninety minutes later, animals were sacrificed by asphyxiation 
with C0 2 and bled by cardiac puncture. Blood was collected in Vaccutainer tubes and spun for 20 minutes at 3000 
rpm. Serum was assayed for TNFa levels using an ELISA (R&D Systems). 

[0212] The compositions of the present invention may be formulated in a conventional manner using one or more 
50 pharmaceutical^ acceptable carriers. Thus, the active compounds of the invention may be formulated for oral : buccal, 
intranasal, parenteral (e.g.. intravenous, intramuscular or subcutaneous), topical or rectal administration or in a form 
suitable for administration by inhalation or insufflation. 

[0213] For oral administration, the pharmaceutical compositions may take the form of, for example, tablets or cap- 
sules prepared by conventional means with pharmaceutically acceptable excipients such as binding agents (e.g., 
55 pregelatinized maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose, microcrystal- 
line cellulose or calcium phosphate); lubricants (e.g., magnesium stearate, talc or silica); disintegrants (e.g., potato 
starch or sodium starch glycolate); or wetting agents (e.g., sodium lauryl sulphate). The tablets may be coated by 
methods well known in the art. Liquid preparations for oral administration may take the form of, for example, solutions, 
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syrups or suspensions, or they may be presented as a dry product for constitution with water or other suitable vehicle 
before use. Such liquid preparations may be prepared by conventional means with pharmaceuticaliy acceptable ad- 
ditives such as suspending agents (e.g., sorbitol syrup, methyl cellulose or hydrogenated edible fats); emulsifying 
agents ( .g., lecithin or acacia); non-aqueous vehicles (e.g., almond oil, oily esters or ethyl alcohol); and preservatives 
5 (e.g., methyl or propyl p-hydroxybenzoates or sorbic acid). 

[0214] For buccal administration, the composition may take the form of tablets or lozenges formulated in conventional 
manner. 

[0215] The compounds of formula I can also be formulated for sustained delivery according to methods well known 
to those of ordinary skill in the art. Examples of such formulations can be found in United States Patents 3,538,214, 

10 4,060,598, 4,173,626, 3,119,742, and 3,492,397, which are herein incorporated by reference in their entirety. 

[0216] The active compounds of the invention may be formulated for parenteral administration by injection, including 
using conventional catheterization techniques or infusion. Formulations for injection may be presented in unit dosage 
form, e.g., in ampules or in multi-dose containers, with an added preservative. The compositions may take such forms 
as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain formulating agents such as sus- 

15 pending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may be In powder form for reconsti- 
tution with a suitable vehicle, e.g., sterile pyrogen-free water, before use. 

[0217] The active compounds of the invention may also be formulated in rectal compositions such as suppositories 
or retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other glycerides. 
[0218] For intranasal administration or administration by inhalation, the active compounds of the invention are con- 

20 veniently delivered in the form of a solution or suspension from a pump spray container that is squeezed or pumped 
by the patient or as an aerosol spray presentation from a pressurized container or a nebulizer, with the use of a suitable 
propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other 
suitable gas. In the case of a pressurized aerosol, the dosage unit may be determined by providing a valve to deliver 
a metered amount. The pressurized container or nebulizer may contain a solution or suspension of the active com- 

25 pound. Capsules and cartridges (made, for example, from gelatin) for use in an inhaler or Insufflator may be formulated 
containing a powder mix of a compound of the invention and a suitable powder base such as lactose or starch. 
[021 9] A proposed dose of the active compounds of the invention for oral, parenteral or buccal administration to the 
average adult human for the treatment of the conditions referred to above (inflammation) is 0.1 to 200 mg of the active 
ingredient per unit dose which could be administered, for example, 1 to 4 times per day, 

30 [0220] Aerosol formulations for treatment of the conditions referred to above in the average adult human are pref- 
erably arranged so that each metered dose or "puff of aerosol contains 20ug to 1000u,g of the compound of the in- 
vention. The overall daily dose with an aerosol will be within the range 100u,g to 10 mg. Administration may be several 
times daily, for example 2, 3, 4 or 8 times, giving for example, 1 , 2 or 3 doses each time. 

[0221] Aerosol combination formulations for treatment of the conditions referred to above (e.g., adult respiratory 
35 distress syndrome) in the average adult human are preferably arranged so that each metered dose or "puff" of aerosol 
contains from about 1 jig to 1000 u,g of the compound of the invention. The overall daily dose with an aerosol will be 
within the range 100 jig to 10 mg. Administration may be several times daily, for example 2, 3, 4 or 8 times, giving for 
example, 1 , 2 or 3 doses each time. 

[0222] Aerosol formulations for treatment of the conditions referred to above (e.g., adult respiratory distress syn- 
40 drome) in the average adult human are preferably arranged so that each metered dose or "puff" of aerosol contains 
from about 20 u,g to 1000 u.g of the compound of the invention. The overall daily dose with an aerosol will be within 
the range 100 u.g to 10 mg of the p38 kinase inhibitor. Administration may be several times daily, for example 2, 3, 4 
or B times, giving for example, 1 , 2 or 3 doses each time. 

[0223] This invention also encompasses pharmaceutical compositions containing and methods of treating or pre- 
45 venting comprising administering prodrugs of compounds of the formula I. Compounds of formula I having free amino, 
amido, hydroxy or carboxylic groups can be converted into prodrugs. Prodrugs include compounds wherein an amino 
acid residue, or a polypeptide chain of two or more (e.g., two, three or four) amino acid residues which are covalently 
joined through peptide bonds to free amino, hydroxy or carboxylic acid groups of compounds of formula I. The amino 
acid residues include the 20 naturally occurring amino acids commonly designated by three letter symbols and also 
so include, 4-hydroxyproline ; hydroxyzine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine, gamma- 
aminobutyric acid, citrulline homocysteine, homoserine, ornithine and methionine sulfone. Prodrugs also include com- 
pounds wherein carbonates, carbamates, amides and alky I esters which are covalently bonded to the above substit- 
uents of formula I through the carbonyl carbon prodrug sidechain. 

[0224] The following Examples illustrate the preparation of the compounds of the present invention. Melting points 
55 are uncorrected. NMR data are reported in parts per million (d) and are referenced to the deuterium lock signal from 
the sample solvent (deuteriochloroform unless otherwise specified). Mass Spectral data were obtained using a Micro- 
mass ZMD APCI Mass Spectrometer equipped with a Gilson gradient high performance liquid chromatograph. The 
following solvents and gradients were used for the analysis. Solvent A; 98% water/2% acetonirile/0.01% formic acid 
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and solvent B; acetonitrile containing 0.005% formic acid. Typically, a gradient was run ov r a period of about 4 minutes 
starting at 95% solvent A and ending with 100% solvent B. The mass spectrum of the major eluting component was 
then obtained in positive or negative ion mode scanning a molecular weight range from 1 65 AMU to 1 1 00 AMU. Specific 
rotations were measured at room temperature using the sodium D line (589 nm). Commercial reagents were utilized 
5 without further purification. THF refers to tetrahydrofuran. DMF refers to N.N-dimethylfomnamide. Chromatography 
refers to column chromatography performed using 32-63 mm silica gel and executed under nitrogen pressure (flash 
chromatography) conditions. Room or ambient temperature refers to 20-25°C. All non-aqueous reactions were run 
under a nitrogen atmosphere for convenience and to maximize yields. Concentration at reduced pressure means that 
a rotary evaporator was used. 

io [0225] One of ordinary skill in the art will appreciate that in some cases protecting groups may be required during 
preparation. After the target molecule is made, the protecting group can be removed by methods well known to those 
of ordinary skill in the art, such as described in Greene and Wuts, "Protective Groups in Organic Synthesis" (2 nd Ed, 
John Wiley & Sons 1991). 

15 EXAMPLE 1 

6-[5-(4-FLUORO-3-METHYL-PHENYL)-3H-IMIDAZOL-4-YL]-MSOPROPYL-1H-BENZOTRIAZOLE 
[0226] 

20 



25 



30 



[0227] To a stirred solution of 3-isopropyl-3H-benzotriazole-5-carbaldehyde (150 mg) in 1 5 mL of THF was added 
35 0.16 mL of concentrated ammonium hydroxide. The flask was sealed with a plastic cap and stirred overnight. Piperazine 
(75 mg) was added, followed by 4-fluoro-3-methylphenyl-toylsulfonomethylisocyanide (312 mg), and the mixture was 
stirred overnight. The mixture was filtered and the filtrate was concentrated and purified by flash chromatography 
(eluting with 4:1 ethyl acetate/hexanes to give 130 mg of the title compoound. MASS SPECTRUM 336 M+1. 

40 EXAMPLE 2 

6-[4-(4>FLUORO>PHENYL)-OXAZOL-5-YLH-lSOPROPYL-1H-BEN20TRIAZOLE 
[0228] 

45 



50 



55 





[0229] A solution of 3-isopropyl-3H-benzotriazole-5-carbaldehyde (60 mg), potassium carbonate (49 mg), and 
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4-fluorophenyl-toylsulfonomethylisocyanide (101 mg) in 7.5 mL of dimethyl formamide was stirred overnight. The re- 
action mixture was concentrated to 1 mL of volume and heated at 75°C for 2 hours. The mixture was cooled to 22°C, 
diluted with water, and extracted with ethyl acetate. The extract was washed with water, dried (sodium sulfate), filtered, 
and the filtrate was concentrated. The residue was purified by flash chromatography (eluting with 2:3 ethyl acetate/ 
hexanes) to giv 80 mg of 6-[4-(4-fluoro-phenyl)-oxa20l-5-yl]-1-isopropyl-1H-benzotriazole; MASS SPECTRUM 323 
(M+1). 

[0230] The following compounds were made in an analogous fashion to the methods described in Examples 1 or 2. 
EXAMPLE 3 

6-[5-(4-FLUORO-PHENYL)-3H-IMIDAZOL>4-YL}-MSOPROPYL-1H-BENZOTRIA20LE 



[0231] 




MASS SPECTRUM 322 (M+1). 



EXAMPLE 4 



6-[4-(4-FLUORO-3-METHYL-PHENYL)-OXAZOL-5-YL]>MSOPROPYL-1H-BENZOTRIAZOLE 



[0232] 




MASS SPECTRUM 337 (M+1). 
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EXAMPLE 5 

6-[S>(4-FLUORO-PHENYLV3H->MIDA20L-4-YL]-1-METHYL-1H>BENZOTRIA20LE 
[0233] 




MASS SPECTRUM 294 (M+1). 
EXAMPLE 6 

1 -METHYL-6-(5-M-TOLYL»3H-IMf DAZOL-4-YLH H-BENZOTRf AZOLE 
[0234] 



MASS SPECTRUM 290 (M+1). 
EXAMPLE 7 

1 -METHYL^-(5-PHENYL-3H-IMlDAZOL-4-YL)-1 H-BENZOTRIAZOLE 
[0235] 





MASS SPECTRUM 276 (M+1). 
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EXAMPLE 8 

6-[4-(4>FLUORO-PHENYLVOXA20L^YLM-1SOPROPYL>1H-BENZOTRlAZOLE 
[0236] 




MASS SPECTRUM 323 (M+1). 
EXAMPLE 9 

1-ISOPROPYL-6-(5«PHENYL-3H-IMIDAZOL-4>YLHH-BENZOTRIAZOLE 
[0237] 




MASS SPECTRUM 304 (M+1). 
EXAMPLE 10 

1 -ISOPROP YL-6-(4-PHENYL-OXAZOL-5-YL)-1 H-BENZOTRIAZOLE 
[0238] 
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MASS SPECTRUM 305 (M+1). 
EXAMPLE 11 

6-r5-(4-FLUORO-3-METHYL-PHENYLV3H-IMIPAZOL-4-YLM-METHYL-1H-BEN2QTRIAZOLE 
[0239] 




MASS SPECTRUM 308 (M+1). 
EXAMPLE 12 

1 -ETHYL-6-(4-M-TOLYL-OXAZOL-5-YLH H-BENZOTRIAZOLE 
[0240] 




MASS SPECTRUM 305{M+1). 
EXAMPLE 13 

1-ETHYL-6-(5-M-TOLYL-3H-IMIDAZOL-4-YLH H-BENZOTRIAZOLE 
[0241] 




MASS SPECTRUM 304 (M+1). 
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EXAMPLE 14 

1 -ETHYL-6-r4-(4-FLUORO-PHEN YD-OXAZOL-5-YLH H-BENZOTRI AZOLE 
[0242] 




MASS SPECTRUM 309 (M+1). 
EXAMPLE 15 

1 -ETHYL-6-[5-(4-FLUORO-PHEN YL)-3H-IMIDA20L*4»YLM H-BENZOTRIAZOLE 
[0243] 




MASS SPECTRUM 308 (M+1). 
EXAMPLE 16 

6-[3-BENZYL-5-(4>FLUORO-3-METHYL>PHENYL)-3H«IMiDAZOL-4-YLH-ISOPROPYL-1H-BENZOTRIAZOLE 
[0244] 




MASS SPECTRUM 426 (M+1). 
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EXAMPLE 17 

6-r5-(4-FLUORO-PHENYL)-3S-PYRRO^^ 
MONO CITRATE SALT 

[0245] 




MASS SPECTRUM 391 (M+1). 
EXAMPLE 18 

645-(4-FLUORO-PHENYL)-3R>PYRROLlDIN-3-YL-3H-IMIDAZOL-4-YL1-MSOPROPYL>1H>BENZOTRIAZOLE 
[0246] 




MASS SPECTRUM 391 (M+1). 
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EXAMPLE 19 

6-[5-(4-FLUORO-PHENYL)-2-PYR1DlN-30fL-3^ 
5 [0247] 



w 



15 




Step (A) 2-{4-Ruoro-phenyl)-1 -(3-isopropyl-3H-benzotriazol-5-yl)-ethanone 

20 

[0248] To a stirred, cold (-10 °C) mixture of 51 9 mg 3-isopropyl-3H-benzotriazole-5-carboxylic acid methoxy-methyl- 
amide in 2 ml_ of tetrahydrofuran was added 17 mL of 4-fluoraphenylmagnesium bromide (0.25 M in diethyl ether). 
The resulting suspension was stirred for 1 hour before the mixture was concentrated to near dryness. The residue was 
taken-up into 20 mL of tetrahydrofuran and 6 mL more 4-fluorophenylmagnesium bromide (0.25 M in diethyl ether) 
25 was added. The resulting solution was stirred for 1 5 minutes before it was diluted with water and the pH of the mixture 
was adjusted to 7 using 1 M hydrochloric acid. The mixture was extracted with ethyl acetate (3x), and the combined 
extracts were washed with brine, dried (sodium sulfate), filtered, and the filtrate was concentrated to give about 1 g of 
a yellow oil. This oil was purified by flash chromatography (eluting with 3:1 hexanes/ethyl acetate) to give 467 mg of 
2-(4-fluoro-phenyl)-1-(3-isopropy!-3H-benzotriazol-5-yl)-ethanone as a clear oil. 

30 




45 Step (B) 2-Bromo-2-(4-fluoro-phenyl)-1 -(3-isopropyl-3H-benzotriazol-5-yl)-ethanone 

[0249] To a stirred solution of 191 mg of 2-(4-fluoro-phenyl)-1 -(3-isopropyl-3H-benzotriazol-5-yl)-ethanone in 2 mL 
of acetic acid was added 0.64 mL of bromine (1 M in acetic acid). The mixture was heated at 50 °C for 3 hours. The 
reaction mixture was cooled to 22 °C and concentrated to dryness. The residue was taken-up into ethyl acetate and 
50 washed with saturated aqueous sodium bicarbonate, brine; the organic layer was dried (sodium sulfate), filtered and 
the filtrate was concentrated to give 222 mg of 2-bromo«2-(4-fluoro-phenyl)-1-(3-isopropyl-3H-benzotriazol-5-yl)-eth- 
anone as a light yellow oil. This material was used without further purification. 

Step (C) 6-[5-(4-Fluoro-phenyl)-2-pyridin-3-yl-3H-imidazol-4-yl]-1 -isopropyM H-benzotriazole 

55 

[0250] To a stirred solution of 29 mg of 2-bromo-2-(4-fluoro-phenyl)-1-(3-isopropyl-3H-benzotriazol-5-yl)-ethanone 
in 0.38 mL of N,N-dimethylformamide was added 75 mg of cesium carbonate and 24 mg of 3-amidinopyridine hydro- 
chloride. The mixture was heated at 50 °C for 30 min. The orange-brown mixture was cooled to 22 °C ( transferred to 
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a separatory funnel with water, and extracted with ethyl acetate (3x). The combined organic layers were washed with 
brine, dried (sodium sulfate), filtered, and the filtrate was concentrated to an orange oil. This oil was purified by flash 
chromatography (elating with ethyl acetat ) to give 12 mg of 6-[5-(4-fluoro-phenyl)-2-pyridin-3-yl-3H-imidazo!-4-yl]- 
1-isopropyMH-benzotriazole as a white solid. LCMS m/z 399 (M+1). 
s [0251 ] The following Examples were prepared acording to the methods analogous to those of Example 1 9. 

EXAMPLE 20 

1-METHYL^-(2»PYRA2IN-2-YL-5-M-TOLYL-3H-1MIDAZOL-4-YL)-1H-BENZOTRIA20LE 

10 

[0252] 



15 



20 




25 MASS SPECTRUM 368 (M+1). 

EXAMPLE 21 

N-f5-(3»METHYL>3H>BENZOTRIAZOL-5-YL>>4-M-TOLYL-1H-IMIDAZOL-2-YL}>ACETAMlDE 

30 " 

[0253] 




50 



55 
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EXAMPLE 22 

1 >METHYL-6-(2>PYRIDIN>3-YL-5-M-TOLYL-3H>IMlDAZOL-4-YL>-1 H-BENZOTRIAZOLE 
[0254] 




MASS SPECTRUM 367(M+1). 
EXAMPLE 23 

1-!SOPROPYL-6*(2-PYRIDiN-3-YL-5*M-TDLYL-3H*IMlDAZOL-4-YL)-1 H-BENZOTRIAZOLE 
[0255] 




MASS SPECTRUM 395 (M+1). 
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EXAMPLE 24 

6-[5-(4-FLUORO-PHENYL)-2-PVRAZ^^ 



5 [0256] 



10 



15 




MASS SPECTRUM 400 (M+1). 

20 

PREPARATION 1 

1 -METHYL-1 H-BENZOTRlAZOLE-5-CARBALDEHYDE 

25 3»M ethyl -3H-benzotriazole-5-carboxy lie acid methyl ester 

[0257J To a stirred, cold (0°C) solution of 1 ,2,3-benzotriazole-5-carboxylic acid methyl ester (2.51 g) in dimethylf or- 
mamide was added 60% sodium hydride (370 mg) portion wise. After 20 minutes, methyl iodide (0.87 mL) was added. 
The reaction was quenched by the addition of water after 30 minutes. The mixture was extracted with ethyl acetate; 
30 the extracts were washed with water, and brine, and dried (sodium sulfate). Filtration and concentration of the filtrate 
gave a residue from which 716 mg of 1 -methyl-1 H-benzotriazole-5-carboxylic acid methyl ester crystallized (hot ethyl 
acetate). The mother liquor was purified by flash chromatography (eluting with 3:2 hexanes/ethyl acetate) to give 890 
mg of 2-methyl-2H -benzotriazole-5-carboxylic acid methyl ester and 490 mg of 3-methyl-3H-benzotriazole-5-carboxylic 
acid methyl ester. Structural assignments were made on the basis of proton NMR and nOe experiments. 

35 

1 -Methyl-1 H-benzotriazole-5-carbaldehyde 

[0258] 3-Methy!-3H-benzotriazo1e-5-carboxylic acid methyl ester was taken on separately to the corresponding al- 
dehydes by reduction with lithium aluminum hydride (1 equivalent) in anhydrous dimethoxyethane. The resulting alco- 
40 hols were oxidized using 2,2,6,6-tetramethyM -piperidinyloxy free radical (1 equivalent), tetrabutylammonium chloride 
(1 equivalent), and N-chlorosuccinimide (1.3 equivalent) in methylene chloride and pH 8.6 sodium bicarbonate/potas- 
sium carbonate buffer to give 3-methyl-3H-benzotriazole-5-carbaldehyde. 

PREPARATION 2 

45 

3-ISOPROPYL-3H-BENZOTR1AZOLE-5-CARBALDEHYDE 

3-lsopropyt-3H-benzotriazole-5-carboxylic acid 

so [0259] To a stirred mixture of 3,4-diaminobenzoic acid (15.2 g), in 200 mL of tetrahydrofuran, 30 mL of dimethyl 
formamide, 7.3 mL of acetone, and 5.7 mL of acetic acid, was added 31 .8 g of sodium triacetoxyborohydride in portions. 
After 3 hours the mixture was filtered through diatomaceous earth and washed with tetrahydrofuran. The filtrate was 
concentrated to dryness. Crystallization of the residue with ethyl acetate/hexanes gave 11 grams of 4-amino-3-isopro- 
pylamino-benzoic acid. 

55 [0260] To a stirred, cold (0°C) mixture of 4-amino-3-isopropylamino-benzoic acid (11 g) in 120mLof 6 N hydrochloric 
acid was added drop-wise a solution of 5.9 g of sodium nitrite in 40 mL of water. After 2 hours the solids were collected 
by filtration, washed with water, and dried to give 9 grams of 3-isopropyl-3H-benzotriazole-5-carboxylic acid. 
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3-isopropyl-3H-benzotriazole-5-carboxylic acid methoxy-methyl-amide 

[0261] To a stirred mixture of 3-isopropyl-3H-benzotriazole-5-carboxylic acid (9 g) in 150 mL of methylene chloride 
and 0.15 mL of DMF was added 5.0 mL of oxalyl chloride. The solution was stirred overnight before 27 mL of N,N- 
5 diisopropylamin and 5.6 g of N.O-dimethy (hydroxy lamin hydrochloride was added. The mixture was stirred for 3 
days before mixture was washed with a solution of sodium dihydrogenphosphate, aqueous bicarbonate, dilute hydro- 
chloric acid, brine, dried (sodium sulfate), filtered, and the filtrat was concentrated to a dark oil. This oil was purified 
by flash chromatography (eluting with 3:2 ethyl acetate/hexanes) to afford 10.4 g of 3-tsopropyl-3H-benzotriazole- 
5-carboxylic acid methoxy-methyUamide as brown oil. 

10 

3-isopropyl-3H-benzotriazole-5-carbaldehyde 

[0262] To a stirred, cold (-78°C) solution of 3-isopropyl-3H-benzotriazole-5-carboxylic acid methoxy-methyl-amide 
(4.26g) in 20 mL of toluene was added drop-wise 17.2 mL of DIBAL in toluene (1 M). The mixture was stirred for 1 
15 hour at -78°C before warming to 0°C. The reaction was quenched with aqueous 1 N hydrochloric acid, diluted with 
water and extracted with ethyl acetate (3 times). The combined extracts were washed with water, brine, dried (sodium 
sulfate), filtered, and the filtrate was concentrated to give a yellow oil This oil was purified by flash chromatography 
(eluting with 2:1 hexanes/ethyl acetate) to give 2.24 g of 3-isopropyl-3H-benzotriazole-5-carbaldehyde as a yellow oil 
which crystallized upon standing; MS 1 90 M+1 . 

20 

PREPARATION 3 

3-ETHVL-3H-BENZOTRIAZOLE-5-CARBALDEHYDE 

25 3-Chloro-4-nitro-benzonitrile 

[0263] Sodium nitrite (6.78 g in water (40 mL) at 0°C) was slowly added to a solution of 4-amino-3-chloro-benzonitrile 
(10.5 g) in water (30 mL) and concentrated hydrochloric acid (30 mL) also at 0°C. After 10 minutes the solution was 
poured onto a suspension of cuprous oxide (3.48 g) and sodium nitrite (31 .69 g) in water (100 mL) at 0°C. The ensuing 
so mixture was stirred at 0°C for 1 hour then at 23°C for 1 hour. The resulting mixture was extracted with dichloromethane 
and the organic layer washed with saturated sodium chloride. The separated organic layer was dried over sodium 
sulfate and then concentrated to give 3-chloro-4-nitro-benzonitrile (11 .31 g). 

3- Ethylamino-4-nitro-benzonitrile 

35 

[0264] Monoethylamine was bubbled though a solution of 3-chloro-4-nitro-benzonitrile (0.49 g) in tetrahydrofuran (1 
mL). The reaction vial was sealed and allowed to stand for 18 hours at 23°C. The resulting mixture was diluted with 
ethyl acetate and saturated sodium bicarbonate and extracted. The organic layer was dried with sodium sulfate and 
concentrated. Silica gel chromatography using 5% ethyl acetate in hexanes as eluent gave 3-ethylamino-4-nitro-ben- 
40 zonitrile (0.3 g). 

4- Amino-3-ethylamino-benzonitrile 

[0265] 3-Ethylamino-4-nitro-benzonitrile (0. 3g) was diluted with ethanol (5 mL) and was treated with 1 0% palladium 
45 on carbon (Pc7C)(0.070g). The mixture was then shaken in a hydrogenation shaker under an atmosphere of hydrogen 
(40 psi) for 30 minutes. The resulting mixture was filtered through diatomaceous earth and concentrated. Silica gel 
chromatography using 20% ethyl acetate in hexanes as eluent gave 4-amino-3-ethylamino-benzonitrile (0.08 g). 

3-Ethvl-3H-benzotriazole-5-carbonitriie 

50 

[0266] 3-Ethyl-3H-benzotriazole-5-carbonitrile was prepared using the procedures previously described for the syn- 
thesis of 3«isopropyl-3H-benzotriazole-5-carboxylic acid ethyl ester. 

3-Ethyl-3H-benzotriazole-5-carboxylic acid 

55 

[0267] 3-Ethyl-3H-benzotriazole-5-carbonitrile (0.065g) was diluted with lithium hydroxide (2 M in water) then heated 
to 1 00°C for 2 hours. The mixture was then cooled to 23 C, acidified with 1 N hydrochloric acid and extracted with ethyl 
acetate. The organic layer was dried with sodium sulfate and concentrated to give 3-ethyl-3H-benzotriazote-5-carbox- 
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ylic acid (0.059 g). 

3-Ethvl-3H-benzotriazole-5-carboxylic acid methyl ester 

5 [0268] 3-Ethyl-3H-benzotriazole-5-carboxylic acid (0.15 g) was diluted with methanol and treated with HCI (gas). 
The r action was then heated to 65°C for 18 hours. The mixture was allowed to cool to 23°C and was diluted with 
saturated sodium bicarbonate and extracted with ethyl acetate. The organic layer was dried with sodium sulfate and 
concentrated to give 3-ethyl-3H-benzotriazole-5-carboxyltc acid methyl ester (0.143 g). 

10 (3-Ethyl-3H-benzotriazol-5-yl)-methanol 

[0269] 3-Ethyl-3H-benzotriazole-5-carboxylic acid methyl ester (0.1 43 g) was diluted with tetrahydrofuran (2 mL) and 
methanol (0.06 mL). Lithium borohydride (0.023 g) was added and the solution was allowed to stand at 23°C for 30 
minutes. The reaction was then poured onto saturated ammonium chloride and extracted with ethyl acetate. The organic 
is layer was dried with sodium sulfate and concentrated to give (3-Ethyl-3H-benzotriazol-5-yl)-methanol (0.1 3 g). 

3-Ethyl-3H-benzotriazole-5-carbaldehyde 

[0270] 3-Ethyl-3H-benzotriazole-5-carbaldehyde was prepared from (3-Ethyl-3H-benzotriazol-5-yl)-methanol by a 
20 Swern oxidation. 



Claims 

25 1 . A compound of the formula 



30 



35 




or a pharmaceutical^ acceptable salt or solvate thereof, 
40 wherein 

Het is an optionally substituted 5-membered heteroaryl which taken together with (R 3 -) s phenyl is selected 
from the group consisting of 
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(9) 0> 



R 2 is selected from the group consisting of hydrogen, (Cj-Cgjalkyl, (C 3 -C 10 )cyc)oalkyl, phenyl, (C 1 -C 10 )heter- 
oaryl and (Cj-C^heterocyclic; wherein each of the aforesaid (C 1 -C 6 )alky1, (C 3 -C 10 )cycloalkyl, phenyl, 
(C r C 10 )heteroaryl and (C 1 -C 10 )heterocyclic substituents may optionally be independently substituted by one 
to four moieties independently selected from the group consisting of halo, (C 1 -C 6 )alkyl, (C 2 -C6) a ' ken y' > (^V^b) 
alkynyl, perhalotC^Ceialkyl, phenyl, (C 3 -C 10 )cycloalkyl, (C^-C^heteroaryl, (C r C 10 ) heterocyclic, formyl, 
-CN, (C r C 6 )alkyl-(C=0)-, phenyl-(C=0)-, HO-(C=0)-, (C^alkyl-O-^O)-, (C r C 6 )alkyl-NH-(C=0)-, 
[(C 1 -C 6 )alkylJ 2 -N-(C=0)- t phenyl-NH-(C=0)-, phenyl-[((C r C 6 )alkyl)-N]-(C=0)-, -N0 2 , amino, (C r C 6 ) 
alkylamino, [(C r C 6 )alkylfe-amino, (C^C^alkyl-JC^OJ-NH-, (C r C 6 )alkyl-(C=0)-[{(C r C 6 )alkyl)-N]-, phe- 
nyl-(C=0)-NH-, phenyl-^O-WCvCgJalkyO-N]-, H 2 N-(C=0)-NH-, (C 1 -C 6 )alkyl-HN-(C=0)-NH-, [(C r C 6 ) 
alkyl-l2N-(C=0)-NH-, (C 1 -C 6 )alkyl-HN-(C=OH((C 1 -C 6 )a«kyl)-N]- > [(CrC^alkyl-kN-^OJ-KlC^CeJalkyO-N]-, 
phenyl-HN-(C=0)-NH-, (phenyl-) 2 N-(C=0)-NH-, phenyl-HN-tC^-KJC^-C^alkyO-N]-, (phenyl-) 2 N-(C=0) 
-K(CrC 6 )alkyl)-Nl-, (q-CeJalkyl-O-^OJ-NH-, (C 1 -C 6 )alkyl-0-(C=0)-[((C 1 -C 6 )a{kyl)-N]-, phenyl-0-(C=0) 
-NH-, phenyl-O^C^OJ-tWC^C^alkylJ-N]-, (C r C 6 )alkyl-S0 2 NH-, phenyl-S0 2 NH- t (C r C 6 )alkyl-S0 2 - ( phe- 
nyl-S0 2 -, hydroxy, (C r C 6 )alkoxy.. perhalo(C r C 6 )alkoxy, phenoxy, (C r C 6 )alkyl-(C=0)-0-, phenyl-(C=0)-0-, 
H 2 N-(C=0)-0-, (C r C e )alkyl-HN-(C=0)-0-, [(C r C 6 )alkyl-] 2 N-(C=0)-0-, phenyl-HN-(C=0>0-, and (phe- 
nyl-)^ -(C=0)-0-; wherein two adjacent R 2 substituents on said (C 3 -C 10 )cycloalkyl, phenyl, (C r C 10 )heteroaryl 
or (C r C 10 )heterocyclic may be taken together with the carbon or heteroatom to which they are attached to 
form a five to six membered carbocyclic or heterocyclic ring; wherein each of said moieties containing a phenyl 
alternative may optionally be substituted by one or two radicals independently selected from the group con- 
sisting of (C^-Cgjalkyl, halo, (C^-Cgjalkoxy, (Cj-C^alkyl and perhalo(C r C 6 )alkoxy; 
each R 3 is independently selected from the group consisting of halo, (C r C 6 )alkyl, (C 2 -Coia\ kenyl, (C 2 -C 6 ) 
alkynyl, perhalo(C r C 6 )alkyl, phenyl, (C r C 10 )heteroaryl, (C r C 10 )heterocyclic, (C 3 -C 10 )cycloalkyl, hydroxy, 
(C r C 6 )alkoxy, perhalo(C r C 6 )alkoxy, phenoxy, (C r C 10 )heteroaryl-O-, (C r C 10 )heterocyclic-O-, (C 3 -C 10 )cy- 
cloalkyl-O-, (C 1 -C 6 )alkyl-S, (C r C 6 )aikyl-S0 2 -, (C r C 6 )aIkyl-NH-S0 2 -, -N0 2 , amino, (C 1 -C 6 )alkylamino, 
[(C r C 6 )alkyl] 2 -amino, (C r C 6 )alkyl-S0 2 -NH-, (C r C 6 )alkyl-(C=0)-NH-, (C 1 -C 6 )alkyl-(C=OH((C r C 6 )alkyl) 
-N]-, phenyl-(C=0)-NH-, phenyl-(C=0)-[((C r C e )alkyl)-N>, -CN, {C r C 6 )alkyl-(C=0)- t phenyl-(C=0)-, (C r C 10 ) 
heteroaryl-(C=0)-, (C 1 -C 10 )heterocyclic-(C=O)- l (C 3 -C 10 )cycloalkyl-(C=O)-, HO^(C=0)-, (C r C 6 )alkyl- 
0-(C=0)-, H 2 N(C=0)-, (C r C 6 )alkyl-NH-(C=0)-, [(C r C 6 )alkyll2-N-(C=0)-, phenyl-NH-(C=0)-, phe- 
nyl-^ -C 6 )alkyl)-N]-(C^ (C^C^Jheteroaryl-NH^O)-, (C r C 10 )heterocyclic-NH-(C=O)-, (C 3 -C 10 )cy- 
cloalkyl-NH-(C=0)- and (C^CgJalkyl-fCsOJ-O-; wherein two adjacent R 3 substituents may optionally betaken 
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together to form a three to six membered carbocyclic or heterocyclic ring; 
s is an integer from zero to five; 

and R 6 are each independently selected from the group consisting of hydrogen, halo and FP-B-(CH 2 ) n -; 

n is an integer from zero to six; 

each B is independently a bond, -(CHR'°)-, -0-, -S-. -(S0 2 )-, -(C=0)-. -0(C=0)-, -(C=0)-0-. -(C=0)-NRi°-, 
. (R io. N) ., -(RiO-N)-S0 2 -, -(R"-N)-(C=0)-, -S0 2 -(NR«>)., -(Rio. N )-(C=0)-(NR")- -(0)-(C=0)-(NR10)- or 
-(R 10 -N)-(C=O)-O-; 

RS and R 7 are each independently selected from the group consisting of hydrogen, R 14 -(CR 15 H) p -, phenyl, 
(C 1 -C 10 )heteroaryl, (d-C^heterocyclic, (C 3 -C 10 )cycloalkyl. (CVCeJalkyHSOa)-, phenyl-(S0 2 )-, H 2 N-(S0 2 )-, 
(C^CeJalkyl-NH-tSOj)-. [(C 1 -C 6 )alkyl-] 2 N-(S0 2 )-, phenyl-NH-(S0 2 )-, (phenyl-) 2 N-(S0 2 )-, R^-fC^Cs) 
alkyl-(C=0)-, phenyl-(C=0)-, (C^C^heteroaryl-^O)-, (C 1 -C 10 )heterocyclic-(C=O)-, (C 3 -C 10 )cy- 
cloalkyl-(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)-, (C 1 -C 10 )heterocyclic-O-(C=O)-, (C 3 -C 10 )cycloalkyl-O-(C=O)-, 
HoN-(C=0)-, (C 1 -C 6 )alkyl-NH-(C=0)-. phenyl-NH-(C=0)-, (C 1 -C 10 )heteroaryl-NH-(C=O)-, (C 1 -C 10 )heterocy- 
clic-NH-(C=0)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, [(C 1 -C 6 )alkyl-] 2 N-(C=0)-, (phenyl-feN-f^O)-. phe- 
nyH((C 1 -C 6 )alkyl)-Nl-(C=0)-, (C r C 10 )heteroaryl-[((C r C 6 )all<yl)-NHC=O)-, (C 1 -C l0 )heterocyclic-t((C 1 -C 6 ) 
alkyl)-N]-(C=0)-, and (Ca-C^Jcycloalkyl-KCC^C^alkylJ-Nl-^O)-. wherein each of the aforesaid phenyl, het- 
erocyclic, heteroaryl or cycloalkyl R 5 and R 7 alternatives may optionally be independently substituted by one 
to four moieties independently selected from the group consisting of halo, R 16 -(C 1 -C 6 )allcyl, (C 2 -C 6 )alkenyl, 
(C,-C e )alkynyl, perhalofA-CsJalkyl, (C 3 -C 10 )cycloalkyl, phenyl, benzyl, (C r C 10 )heterocyclic, (C 1 -C 10 )heter- 
oaryl (C«-C 6 )alkyl-S0 2 -, formyl, -CN, (C r C 6 )alkyl-(C=0)-, (C 3 -C 10 )cycloalkyl-(C=0)-, phenyl-(C=0)-, 
(C 1 -C 10 )heterocyclic-(C=0)-, (CVC^heteroaryl-^O)-, HO-(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)-, (C 3 -C 10 )cy- 
cloaikyf-0-(C=0)-, (C 1 -C 10 )heterocyclic-O-(C=O)-, (C r C 6 )alkyl-NH-(C=0)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, 
phenyl-NH-(C=0)-, (C r C 10 )heterocyclic-NH-(C=O)-. (C^C^Jheteroaryl-NH-^O)-. [(CVCeJalkylfe- 
N-(C=0)-, phenyl-[((C 1 -C 6 )alkyl)-N]-(C=0)-, hydroxy, (CVC 6 )alkoxy, perhalotCVC^alkoxy, (C 3 -C 10 )cy- 
cloalkyl-O- phenoxy, (CVC^heterocyclic-O-, (CvC^heteroaryl-O-, (C 1 -C 6 )alkyl-(C=0)-0- 1 (C 3 -C 10 )cy- 
cloalkyl-(C=0)-0-, phenyl-(C=0)-0-, (C r C 10 )heterocyclic-(C=O)-O-, (C 1 -C 10 )heteroaryl-(C=O)-O-, -NC> 
amino (CVCsJalkylamino. [(CvC^alkylb-amino, formamidyl, (CvC^alkyl-tC^-NH-, (C 3 -C 10 )cy- 
cloalkyl-(C=0)-NH-. phenyl-(C=0)-NH-. (C 1 -C 10 )heterocyclic-(C=O)-NH- > (C r C 10 )heteroaryl-(C=0)-NH-, 
(C 1 -C 6 )alkyl-(C=OH((C 1 -C 6 )alkyl)-N]-. phenyl-(C=0)-[(C 1 -C e )alkyl-N]-, (C^alkyl-SOjNH-, (C 3 -C 10 )cy- 
cloalkyl-SOgNH-, phenyl-S0 2 NH-, (C^C^Jheterocyclic-SOjNH- and (CVC^heteroaryl-SOaNH-; where.n 
each of said phenyl and heteroaryl moiety alternatives may optionally be substituted by one or two radicals 
independently selected from halo, (CVC^alkyl, (C,-C e )alkoxy, perfluoro(C 1 -C 6 )alkyl and perfluoro^-Cg) 
alkoxy; 

p is an integer from one to six; 

R9 is selected from the group consisting of hydrogen. -CF 3 , -C-N, Ri3-(Ri2CH) m -, phenyl, (C 1 -C 10 )heteroaryl , 
(C 1 -C 10 )heterocyclic and (C 3 -C 10 )cycloalkyl; wherein each of the aforesaid R 9 phenyl, (C 1 -C 10 )heteroaryl, 
(A-C^heterocyclic and ( c 3 -C 10 )cycloalkyl substituents may optionally be substituted by one to four moieties 
independently selected from the group consisting of halo, (C^^alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo 
(CrCsJalkyl, phenyl, (C r C 10 )heteroaryl, (C r C 10 )heterocyclic, (C3-C 10 )cycloalkyl, hydroxy, (C^alkoxy. 
perhalo^-CcJalkoxy, phenoxy, (C 1 -C 10 )heteroaryl-O-, (C^C^Jheterocyclic-O-, (C 3 -C 10 )cycloalkyl-O-, 
(C-ajalkyl-S-, (C 1 -C 6 )alkyl-S0 2 -, (C^C^alkyl-NH-SOj-, -N0 2 , amino, (C^eJalkylamino, [(C^C^alkyl)^ 
arnino (C 1 -C 6 )alkyl-SO z -NH, (C 1 -C 6 )alkyl-(C=0)-NH-. (C^alM-^OHKCrCeJalkyQ-N)-, phenyl-(C=0) 
-NH- phenyl-(C=0>-[((C 1 -C 6 )alkyl)-N]-, -CN, (C 1 -C 6 )alkyi-(C=0)-, phenyl-(C=0)-, (C 1 -C 10 )heteroaryl-(C=O)- ! 
(C 1 -C 10 )heterocyclic-(C=O)-. (C 3 -C 10 )cycloalkyl-(C=0)-, HO-(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)-, ^(0=0)-, 
(C«-C 6 )alkyl-NH-(C=0)-. [(CvCsJalkylb-N-^O)-, phenyl-NH-(C=0)-, phenyl-[((C 1 -C 6 )alkyl)-N]-(C=0)-, 
(C r C 10 )heteroaryl-NH-(C=O)-, (C 1 -C 10 )heterocyclic-NH-(C=O)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, (C r C 6 ) 
alkyl-(C=0)-0- and phenyl-(C=0)-0-; wherein two adjacent moieties on said R 9 phenyl, (C 1 -C 10 )heterocychc 
or (C 3 -C 10 )cycloalkyl substituents may be taken together with the carbon or heteroatom to which they are 
attached to form a five to six membered heterocyclic or carbocyclic ring; 
m is an integer from one to six: 
Rio is hydrogen, (C r C 6 )alkyl-S0 2 - or (C^alkyl; 
R" is hydrogen or (q-C^alkyl; 

each R 12 is independently selected from the group consisting of hydrogen, amino, (C^CgJalkoxy or (Cy^ 6 ) 

a ||(y|- 

R« is selected from the group consisting of hydrogen, (C r C 6 )alkyl, (C 2 -C 6 )alkenyl, (C2-C 6 )alkynyl, phenyl, 
(C r C 10 )heteroaryl, (C r C 10 )heterocyclic, (C 3 -C 10 )cycloall<yl, hydroxy, (C 1 -C 6 )alkoxy, perhalofC^alkoxy, 
phenoxy, (C 1 -C 10 )heteroaryl-O-, (C r C 10 )heterocyclic-O-, (C 3 -C 10 )cycloalkyl-O-, (C^CeJalkyl-S-, (C r C 6 ) 
alkyl-S0 2 -, (C^C^alkyl-NH-SO^, -N0 2 , amino, (C r C s )alkylamino. [(C 1 -C 6 )alkylJ 2 -amino, (C 1 -C 6 )alkyl- 
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S0 2 -NH-, phenyl-S0 2 -NH-, (C 1 -C 6 )aIkyl-S0 2 -[((C r C 6 )alkyl)-N]- l phenyl-SOg-WCrCeJalkyO-N]-, (C r C 6 ) 
alkyl-(C=0)-NH-, (C 1 -C 6 )alkyl-(C=0)-[((C r C B )alkyl)-N]- > phenyl-(C=0)-NH-, phenyl-(C=0)-[((C r C 6 )alkyl) 
-N]-, -CN, (C r C 6 )alkyl-(C=0)- s phenyl-(C=0)-, (C^C^heteroaryHC^)-, (C r C 10 )heterocyclic-(C==O)-, 
(C 3 -C 10 )cycloalkyl-(C=O)-, HO-(C=0)-, (C r C 6 )alky!-0-(C=0)-, H 2 N(C=0)-, (C 1 -C 6 )alkyl-NH-(C=0)- t [(C r C 6 ) 
alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, phenyK((C r C 6 )alkyl)-N]-(C=0)-, (C r C 10 )het roaryl-NH-(C=0)-, 
(^-C^heterocyclic-NH-^O)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, (q-C^alkyl-^OJ-O- and phenyl-(C=0) 
-0-; 

ru is selected from the group consisting of hydrogen, halo, (C r C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, per- 
halo^-C^alky!, (C 3 -C 10 )cycloalkyl t phenyl, (C r C 10 ) heterocyclic, (C r C 10 )heteroaryl, phenyl-(S=0)-, 
(C r C 6 )alkyl-S0 2 -, phenyl-S0 2 -, H 2 N-S0 2 -, (C 1 -C 6 )alkyl-NH-S0 2 -, phenyl-NH-S0 2 -, [(C r C 6 )alkyl-] 2 N-S0 2 -. 
(phenyl-) 2 N-S0 2 -, formyl, -CN, (C 1 -C 6 )alkyl-(C=0)- l phenyl-{C=0)-, (C 1 -C 10 )heteroaryl-(C=O)- l (C r C 10 )het- 
erocyclic-(C=0)-, (C 3 -C 10 )cycloalkyHC=O)-, HO-(C=0)-, R 1 6-(C r C 6 )alkyl-0-(C=0)-, (C 3 -C 10 )cycloalkyl- 
0-(C=0)-, (C r C 10 )heterocyclic-O-(C=O)-, H 2 N-(C=0)-, R 16 -(C r C 6 )alkyl-NH-(C=0)-, (C 3 -C 10 )cycloalkyl- 
NH-(C=0)-, phenyl-NH-(C=0)-, (C r C 10 )heterocyclic-NH-(C=O)-, (C r C 10 )heteroaryl-NH-(C=0)-, [(C r C 6 ) 
alkyl] 2 -N-(C=0)-, phenyl-[((C r C 6 )alkyl)-N]-(C=0)-, (C r C 10 )heteroaryK((C r C 6 )alkyl)-N]-{C=0)-, (C r C 10 ) 
heterocyclic-[((C r C 6 )alkyl)-N]-(C-0)-, (C^C^Jcycloalky^lC^eJalkyO-NJ^C^)-, hydroxy, R 16 -(CVC 6 ) 
alkoxy, perhalo(C r C 6 )alkoxy, (C 3 -C 10 )cycloalkyl-O-, phenoxy, (C 1 -C 10 )heterocyclic-0- I (C r C 10 )heteroaryl- 
0-, R 16 -(C r C 6 )allcyl-(C=0)-0- t (C 3 -C 10 )cyctoalkyl-(C=O)-O-, phenyl-(C=0)-0-, (C r C 10 )heterocyclic-(C=O) 
-0-, (C^^Jheteroaryl-CC^OJ-O-, -N0 2 , amino, R 16 -(C r C 6 )alkylamino r [(C r C 6 )alkyl] 2 -amino, formamidyl, 
Ri6-(C r C 6 )alkyl-(C=0)-NH-, (C 3 -C 10 )cycloa!kyl-(C=O)-NH-, phenyl-(C=0)-NH- ( (C r C 10 )heterocyclic-(C=O) 
-NH-, (C^oJheteroaryl-^CO-NH-, R 16 -(C r C 6 )alkylH((C r C 6 )alkyl)-N]-, phenyl-(C=0)-[((C r C 6 )alkyl)-N]- ( 
Ri6.(C r C 6 )alkyl-S0 2 NH-, (C^C^cloalkyl-SOgNH-, phenyl-S0 2 NH-, (C r C 10 )heterocyclic-SO 2 NH- and 
(C^C^Jheteroaryl-SOaNH-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl or cycloalkyl R 14 
alternatives may optionally be independently substituted by one to four moieties independently selected from 
the group consisting of halo, R^-^-Ce) 311 ^ 1 . (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(C r C 6 )alkyl, (C^C^) 
cycloalkyl, phenyl, benzyl, (C ^^heterocyclic, (C r C 10 )heteroaryl, (C r C 6 )alkyl-S0 2 -, formyl, -CN, 
Ri6_( Cl -C 6 )alkyl-(C=0)- f (C 3 -C 10 )cycloalkyl-(C=O)-, phenyl-(C=0)-, (C l -C 10 )heterocyclic-(C=O)-, (C r C 10 ) 
heteroaryl-(C=0)-, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, (C 3 -C 10 )cycloalkyl-O-(C=O)-, (C 1 -C 10 )heterocyclic- 
0-(C=0)-, (Cj-C^heteroaryl-O-^O)-, H 2 N-(C=0)-, R^-iq-CeJalkyl-NH-^O)-, (C 3 -C 10 )cy- 
cloalkyl-NH-(C=0)- t phenyl-NH-(C=0)-, (C 1 -C 10 )heterocyclic-NH-(C=O)- l (q-C^heteroaryl-NH-^O)-, 
[(C r C 6 )alkyl] 2 -N-(C=0)-, phenyl-[((C r C 6 )alkyl)-N]-(C=0)-, hydroxy, R i6 -(C r C 6 )alkoxy, perhalo^-Ce) 
alkoxy, (C 3 -C 10 )cycloalkyl-O-, phenoxy, (C 1 -C 10 )heterocycllc-0-. (C r C 10 )heteroaryl-O-, R 16 -(C r C 6 ) 
alkyl-(C=0)-0-, (C 3 -C 10 )cycloalkyl-(C=O)-O-, phenyl-(C=0)-0-, (C 1 -C 10 )heterocyclic-(C=O)-O- i (C r C 10 )het- 
eroaryl-(C=0)-0-, -N0 2 , amino, Ri6.(C r C 6 )alkylamino, [(C r C 6 )alkyl) 2 -amino, formamidyl, R 16 -(C 1 -C 6 ) 
alkyl-(C=0)-NH-, (C 3 -C 10 )cycloalkyl-(C=O)-NH-, phenyl-(C=0)-NH-. (C^C^Jheterocyclic-fC-OJ-NH-, 
(C 1 -C 10 )heteroaryl-(C=O)-NH-, R^^C^CeJalkyl^C^OJ-KfC^CeJalkyO-N]-, phenyl-(C=0)-[((C r C 6 )alkyl)-N]-, 
Rl6-(C 1 -C 6 )alkyl-S0 2 NH-, (C 3 -C 10 )cycloalkyl-SO 2 NH-, phenyl-S0 2 NH-, (C r C 10 )heterocyclic-S0 2 NH- and 
(C 1 -C 10 )heteroaryl-SO 2 NH-; wherein each of said phenyl and heteroaryl moiety alternatives may optionally 
be substituted by one or two radicals independently selected from the group consisting of halo, (C 1 -C 6 )alkyl, 
(C r C 6 )alkoxy, perfluorotC^C^alkyl and perfluoro(C r C 6 )alkoxy; 

each R 15 is independently selected from the group consisting of hydrogen, halo, (C 1 -C 6 )alkyl, (C 2 -C 6 )alkenyl, 
perhalo^-C^alkyl, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, H 2 N-(C=0)-, {C 1 -C 6 )alkyl-NH-(C=0)- l [(C 1 -C 6 ) 
alkyl] 2 -N-(C=0)-, hydroxy, (C r C 6 )alkoxy, (C r C 6 )alkyl-(C=0)-0-, amino, (C r C 6 )alkylamino, [(C r C 6 )alkyl] 2 - 
amino, formamidyl and (C 1 -C 6 )alkyl-(C=0)-NH-; 

each R 16 is independently selected from the group consisting of hydrogen, halo, (Ci-CeJalkyI, (C 2 -C 6 )alkenyl, 
(C 2 -C 6 )alkynyl, perhalo^-CeJalkyl, (C 1 -C 10 )heterocyclic, HO-(C=0)-, (C^CeJalkyl-O-^O)-, H 2 N-(C=0)-, 
(C r C 6 )alkyl-NH-(C=0)- t [(q-C^alkylk-N-^Oh hydroxy, (q-C^alkoxy, perhalo(C r C 6 )alkoxy, (C r C 6 ) 
alkyl-(C=0)-0-, -N0 2 , amino, (C r C 6 )alkylamino, [(C r C 6 )alkyl] 2 -amino, formamidyl and (C r C 6 )alkyl-(C=0) 
-NH-; wherein said (C r C 10 ) heterocyclic may optionally be substituted by one to three substituents independ- 
ently selected from the group consisting of halo, (C r C 6 )alkyl, (C 1 -C 6 )alkoxy, amino, (C 1 -C 6 )alkylamino and 
[(C^C^alkylfe-amino; 

or R 4 and R 6 or R 4 and R 7 or R 5 and R 6 may be taken together with the atoms to which they are attached to 
form an optionally substituted five to ten membered saturated, unsaturated or aromatic ring optionally con- 
taining two to three heteroatoms independently selected from NH, N, O, S, SO or S0 2 ; wherein said ring may 
be optionally substituted by one to three substituents independently selected from the group consisting of oxo, 
halo, (C 1 -C 6 )alkyl, phenyl, (C r C 10 )heteroaryl, (C,^ ^heterocyclic, (C 3 -C 10 )cycloalkyl, hydroxy, (C r C 6 ) 
alkoxy, phenoxy, (CrC^heteroaryl-O-, (C r C 10 )heterocyclic-O- t (C 3 -C 10 )cycloaikyl-0-, (C r C 6 )alkyl-S-, 
(C 1 -C 6 )alkyl-S0 2 -, phenyl-S-, phenyl-(S=0)-, phenyl-S0 2 -, (C 1 -C 6 )aikyl-NH-S0 2 - l [(C r C 6 )alkyl] 2 -N-S0 2 -, 
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phenyl-NH-S0 2 -, (phenyl) 2 -N-S0 2 -, phenyl-[N(C r C 6 )alkyl]-SO r , formyl, (^-CdalkyHC^Oh phenyl-(C=0)-, 
(C r C 10 )heteroaiyl-(C=Oh (Cj-C^heterocyclic-^O)-, (C 3 -C 10 )cycloalkyl-(C=O)-, HO-(C=0)-, (C r C 6 ) 
alkyl-0-(C=0)-, (C r C 10 )heterocyclic-O-(C==O)-, (C 3 -C 10 )cycloalkyl-0-(C=0)-, H 2 N-(C=0)-, (C r C 6 ) 
alkyl-NH-(C=0)-, [(C^alkylfe-N-^O)-, phenyl-NH-(C=0)- t phenyl<(C 1 -C 6 )allcyl)-N]-(C=0)-, (C r C 10 )het- 
eroaryl-NH-(C=0)-, (C 1 -C 10 )heteroaryK(C 1 -C 6 )allcyl)-N]-(C=O)- l (Ct-C^heterocyclic-NH-^O)-, (C r C 10 ) 
heterocyclic-[((C 1 -C 6 )alkyl)-N]-(C=0)- l (C 3 -C 10 )cycloalkyl-NH-(C=O)-, (C 3 -C 10 )cycloa!kyl«[({C r C 6 )alkyl)-N) 
-{C=0)- t amino, (C 1 -C 6 )alkylamino, [(C 1 -C 6 )alkyl] 2 amino l (C r C 6 )alkyl-S0 2 -NH-, phenyl-S0 2 -NH- ( (C r C 6 ) 
alkyl-S0 2 -t((C r C 6 )alkyl)-N]- t phenyl-S0 2 -[((C r C 6 )alkyl)-N]-, formamidyl, (C^eJalkyl-^OJ-NH-, (C r C 6 ) 
alkyl-(C=0)-[((C r C 6 )alkyl)-N]- ( phenyl-(C=0)-NH-, phenyl-lC-OMaC^glallcyO-N]-, (C r C 10 )heteroar- 
yl-(C=0)-NH-, (C^^iheteroaryl-^OHfCC^C^alkyO-N]-, (C^C^Jheterocyclic^C^-NH-, (C r C 10 )hete- 
rocyclic-(C=OH((C r C 6 )atkyl)-N]- t (C 3 -C 10 )cycloalkyl-(C=O)-NH-, (C 3 -C 10 )cycloalkyl-(C=0)-[((C 1 -C 6 )alkyl) 
-N]-, H 2 N(C=0)-NH-, (C r C 6 )alkyl-HN-(C=0)-NH-, (C^CeJalkyl-HN-^OHl^-C^alkyO-N]-, [(C r C 6 ) 
alkyl] 2 -N-(C=0)-NH-, [(C r C 6 )alkyl] r N-(C=OH((C r C 6 )alkyl)-N]-, phenyl-HN-(C=0)-NH- f phenyl-HN-(C=0) 
-[((CrCsJalkyO-N]-, (phenyl) 2 -N-(C=0)-NH-, (phenyl) 2 -N-(C=0)-[((C n -C 6 )alkyl)-N]-, (C r C 10 )heteroar- 
yl-HIM-(C=0)-NH-, (C r C 10 )heteroaryl-HN-(C=O)-[({C r C 6 )alkyl)-N]- l [(C 1 -C 10 )heteroaryl] 2 -N.(C=OH((C r C 6 ) 
alkyl)-N]-, [(C 1 -C 10 )heteroaryl] 2 -N-(C=O)-NH- l (C r C 10 )heterocyclic-HN-(00)-NH., (C r C 10 )heterocy- 
clic-HN-(C=0)-[((C r C 6 )alkyl)-N]-, [(C 1 -C 10 )heterocyclic] 2 -N-(C=O)-[((C r C 6 )alkyl)-N]- l [(C r C 10 )heterocy- 
clic]2-N-(C=0)-NH-, (C 3 -C 10 )cycloalkyl-HN-(C=O)-NH-, (C 3 -C 10 )cycloalkyl-HN-(C=O)-[((C 1 -C 6 )alkyl)-N]- > 
[(C 3 -C 10 )cycloaIkyl] 2 -N-(C=0)-[((C r C 6 )alkyl).N]-, [(C 3 -C 10 )cycloalkyl] 2 -N-(C=O)-NH-, (C r C 6 )alkyl-(C=0) 
-0-, phenyl-(C=0)-0-, (q-C^heteroaryHC^-Ch (C r C 10 )heterocyclic-(C=O)-O-, (C 3 -C 10 )cy- 
cloalkyl-(C=0)-0-, (C r C 6 )alkyl-NH-(C=0)-0-, [(C r C 6 )alkyl] r N-(C=0)-0- t phenyl-NH-(C=0)-0- f (C r C 10 ) 
heteroaryl-NH-(C=0)-0-, (C r C 10 )heterocyclic-NH-(C=O)-O- and (C 3 -C 10 )cycloalkyl-NH-(C=0)-0-; 

or a pharmaceutical^ acceptable salt thereof. 

A compound according to claim 1 wherein R 2 is optionally substituted (C r C 6 )alkyl, phenyl, (C 3 -C 10 )cycloalkyl, 
(C r C 10 )heteroaryl or (C r C 10 )heterocyclic. 

A compound according to claim 1 wherein R 2 is (C^eJalkyl, optionally substituted with one to four groups inde- 
pendently selected from halo, (C r C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )aikynyl, (C r C 6 )alkoxy, perhalo(C r C 6 )alkyl, 
perhalotCi-CgJalkoxy, -CN, -N0 2 , amino, (C r C 6 )alkylamino, [(C r C 6 )alkyl] 2 -amino, HO-(OO)-, (C r C 6 ) 
alkyl-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, (C r C 6 )alkyl-C0 2 -, (C r C 6 )alkyl-(C=0)-NH-, (Ci-CsJalkyl-NH-^O)-, 
(d-CeJalkyKC^OHaC^eJalkylVN]-, (C 1 -C 6 )alkyl'[((C r C 6 )alkyl)-N]-(C=0)- f (C 1 -C 6 )alkyl-S0 2 NH-, (C r C 6 ) 
alkyl-S0 2 - t optionally substituted phenyl-(C=0)- t optionally substituted phenyl-(C=0)-0«, optionally substituted 
phenoxy, optionally substituted phenyl-NH-(C=0)-, optionally substituted phenyK({C r C 6 )alkyl)-N]-(C=0)-, option- 
ally substituted phenyl-(C=0)-NH- and optionally substituted phenyl-(C=0)-[((C r C 6 )alkyl)-N]-. 

A compound according to claim 1 , wherein the compound has the formula 




Kb) 



A compound according to claim 1 , wherein the compound has the formula 
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A compound according to claim 1 , wherein the compound has the formula 




A compound according to claim 1 , wherein the compound has the formula 




A compound according to claim 1 , wherein the compound has the formula 
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V 



9. A compound according to claim 1 , wherein R 4 is hydrogen. 

20 10. A compound according to claim 1 , wherein R 7 is selected from the group consisting of hydrogen and optionally 
substituted phenyl, (^-C^Jheteroaryl, (C r C 10 )heterocyclic and (C 3 -C 10 )cycioalkyl. 

11. A compound according to any of the preceding claims, wherein s is an integer from zero to four and each R 3 is 
independently selected from the group consisting of halo, -CN, (C r C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl and 

25 perhalo(C r C 6 )alkyl. 

12. A compound according to claim 1 , wherein said compound is selected from the group consisting of: 

6-[5-(44luoro-3-methyl-phenyl)-3H-im^ 
30 6-[4-(4-f luoro-phenyl)-oxazol-5-yl]-1 -isopropyl- 1 H-benzotriazole; 

6-[5-(4-fluoro-phenyl)-3H-imidazol-4-yll-1-isopropyl-1H-benzotriazole; 

6-[4-(4-fluoro-3-methyl-phenyl)-oxazol-5-yl]-1-isopropyl-1H-benzotriazole; 

6-[4-(4-Fluoro-phenyl)-oxazol-5-yl]-1-isopropyM H-benzotriazole; 

1 -Isopropyl-6-(5-phenyl-3H-imidazol-4-y1)-1 H-benzotriazole; 
35 1 -lsopropyl-6-(4-phenyl-oxazol-5-yl)-1 H-benzotriazole; 

6-[5-(4-fluoro-3-methyl-phenyl)-3H-im idazol-4«yl]-1 -methyl-1 H-benzotriazole; 

6-[5-(4-fluoro-phenyl)-2-pyridin-3-yl-3H-imidazol-4-yl]-1 -isopropyl-1 H-benzotriazole; and 

6-[5-(4-f luoro-phenyl)-2-pyrazin-2-yl-3H-imidazol-4-yl]-1 -isopropyl- 1 H-benzotriazole. 

40 13. A compound according to any of the preceding claims for use as a medicament. 

14. Use of a compound according to any of claims 12 to 13 for the manufacture of a medicament for the treatment of 
an ERK/MAP kinase mediated disease in a mammal. 

<5 15. Use according to claim 14, wherein the disease is selected from psoriatic arthritis, Reiter*s syndrome, rheumatoid 
arthritis, gout, traumatic arthritis, rubella arthritis and acute synovitis, rheumatoid spondylitis, osteoarthritis, gouty 
arthritis and other arthritic conditions, sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock 
syndrome, Alzheimer's disease, stroke, ischemic and hemorrhagic stroke, neurotrauma/closed head injury, asth- 
ma, adult respiratory distress syndrome, chronic obstructive pulmonary disease, cerebral malaria, meningitis, 
so chronic pulmonary inflammatory disease, silicosis, pulmonary sarcostosis, bone resorption disease, osteoporosis, 

restenosis, cardiac reperfusion injury, brain and renal reperfusion injury, chronic renal failure, thrombosis, glomer- 
ulonephritis, diabetes, diabetic retinopathy, macular degeneration, graft vs. host reaction, allograft rejection, 
inflammatory bowel disease, Crohn's disease, ulcerative colitis, neurodegenerative disease, multiple sclerosis, 
muscle degeneration, diabetic retinopathy, macular degeneration, tumor growth and metastasis, angiogenic dis- 
ss ease, rhinovirus infection, peroral disease, such as gingivitis and periodontitis, eczema, contact dermatitis, pso- 
riasis, sunburn, and conjunctivitis. 

16. A pharmaceutical composition for the treatment of an ERKMAP kinase mediated disease in a mammal which 
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comprises an effectiv amountof a compound according to any of claims 1 to 12 and a pharmaceutical^ acceptable 
carrier. 
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